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SPS RESEARCH PLANNING INTERIM REPORT

Introduction and Summary

This report was préﬁs;éd as part of the solar power satellite systems
definition study, Contract NAS9-15636. It was developed to aid in planning
for the research phase of the solar power satellite program. It is intended to
serve as a data base rather than as a definitive final plan. Accordingly, it
includes backup information to allow a detziled evaluation of all elements cf

the research plan.

The document is organized as follows:

A brief pianning overview and discussion of major issues is followed by a
detailed issue-oriented list of research tasks. This list contains all of the
input data that were used to formulate the overall plan. Each task is described
in terms of a series of questions that it is intended to answer, their relevance,
their applicability (i.e., to what kinds of SPS's), a summary description of

the task to be carriedout, its duration, the resources required in terms of

costs for materials and special test equipment, task head count by skill, and
utilization of major facilities. The task list also contains the network
information that was used to perform the critical path analysis ard develop the
schedules. The resources data are numerically coded azcording to the resources

library, Table 1.



1.0
t.l

1.2
1.3
1.4
L.5
1.6
1.7
1.3
1.9

2.0
2.1
2.2
2.3
2.4
2.5
2.6

3.0
3.1
3.2
33
3.5
35

DESIGN & ANALYSIS

MECHANICAL (Includes structural,
thermal, propuision, mech. equipt.
ect.)

AERO/PERFORMANCE & FLIGHT CONTROLS

ELECTRIC POWER
ELECTRIC/RF/DIGITAL
CHEMICAL/PROCESS

PHYSICS

MATH, COMPUTER SOFTWARE
INDUSTRIAL DESIGN & PLAN ENGRG.
CIVIL, FACILITIES ENGRG.
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The task descriptions are followed by a network listing that includes the
short title for each task, the task numbers, the duration, and the total

estimated cost for each task. The network listing also includes milestone
events marking the beginning of, and decision points at the conclusion of,

major research activities.

The network logic for each task area is provided as a set of drawings in the
back pocket. The network logic charts also show duration of each task, the

total float in the schedule, and the cost of each.

The 12gic retworks are followed by a recommended schedule for each major task

area developed using assumed resource limitations. (This schedule requires
approximately one and cne-half years longer to complete than the shortest

possible or "early start" schedule. Schedule dates on the network logic charts

apply to che early start schedule).

The schedule charts are followed by the resource anaiysis details. These
details prcvide the man-loading data by skill for each task. Summary resource
time spreads, accordings to the resource constrained schedule, are aiso contatned

in this section.

The final section contains cost spreads by major technical area and by overall
program 2lements. Cost and resource utilization rate plots are in dollars and

mandays per month, respectively.
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SPS PROGRAM APPROACH

We have developed an overall program approach for SPS that we belfeve is
appropriate to a new venture of this magnitude. The philosophy calls for
increasing program commiiments in measured steps, in response to successful
fulfillwent of decision criteria. This approach defers major resource
commitments until a high confidence of success is established. Success is
measured in terms of environmental acceptability, social, political

and economic acceptability, cost confidence, and technical practicality.

This owerall program approach is 1llustrated in Figure 1. This figure shows
th= major activities to be conducted in each phase, the criteria to be met, and
the key issues to be resolved in each area of concermn. Following the research,
developrent, and evaluation phase, the program would move into an engineering
development and cost verification phase. followed by a phase of prototype
construction, and finally a period of commercialization. : ‘

The duration of these phases is thought to be roughly five years each for the
fiest two phases. Ona would cover the research, devetopment, and evaluation,
and the second covers engineering develogment ang cost verification. A proto-
type phase lasting roughly ten years would follow. In 2 practical sonse,
divisions between the phases will be somewhat less distinct than indicated by
Figure 1. We expect that, to some degree, decisions will be made incrementally
and that certain activities will not fit cieanly into one phase or another.
Fur:her, some degree of overlap between the phases is possible. The amount

of overlap must be selected based on a trade-off of risk versus need. Overlap
of the phases wouid allow accomplishment of end results earlier, but would
subject the program to an expenditure of a higher level of commitment before
all criteria from a previous phase are met.
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MAJOR ISSUES

The research plan was divided into eleven major technical areas. Each area
was developed in terms of detailed questions and responsive tasks. The following

is an overview of the research issues in each technical area.

1. Solar Arrays
SPS solar arrays must combine significant improvements in performance and
weight with major reductions inccost per unit area. Silicon and gallium
arsénide arrays are the two reference oputions; but there is some possibility
that an alternative technology will emerge and prove to be better for SPS

than either of these.

The research plan addresses the determination of which solar array technology
is best suited for SPS and what solar cell and array fabrication, production,
and performance restoration technologies will provide the most economic

energy conversion.

2. Thermal Engines and Thermal Systems
Earlier SPS system studies have determined that if the solar array performance
and cost projected for SPS can be achieved, photovoltaic energy conversion
will provide lower cost than thermal engine conversion. Thermal engines,
however, represent a hedge against the possibility that the desired photo-
voltaic performance and cost will not be achieved. In addition, SPS's require
a number of thermal control systems for heat rejection and temperature control.
This research activity adcresses lifetime and performance of thermal control
system technologies and maintains a low-key effort to carry along the thermal
engine as a viable backup energy conversion technology. (Little effort is

6
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recommended in basic turbo-genc=rator technology since that technology is

in a relatively mature state and is being advanced in other programs.)

Power Transmission

Some form of directed energy beaming must be used to get SPS power from
geosvnchronous orbit to Earth. Most analyis up to the present time has been
directed to radio fiequency power transmission using a power beam frequency
of 2450 megahertz. (The wavelength is 12.24 centimeters.) Some work has
been done on other frequencies; recently increased interest has been

expressed in power transmission by infrared or visible laser.

The major research issues in power transmission are related to the achiev-
ability of the required extremely narrow beam and high efficiencies.

Related issues include the control of beam sidelobes, noise, and harmonics
and the determination of the degree to which environmental concerns can be
eliminated in this system. For laser transmission principal concerns are the
achievement of the necessary efficiencies and high powers, and minimizing -

heat rejection problems.

Large Space Structures

The main issues in this area are the development of structural design and
fabrigcation approaches that satisfy the SPS requirements for lightweight
and constructability, and in the case of the transmitter antenna, precision

and dimensional stabiiity.
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Materials Technology

The main issue in materials technolegy is demonstration of the requisite
Tong life of the materials to be used. Selection of materiais, and
resolution of additional specialized issues associated with materials
and their performance tor some of the special applications are additional

objectives.

System Control

The issues in this area are the controliability of these large area systems
in space, suppraession of unwanted structural dynamics (the latter could
cause potential interference with the microwave or la.er transmission
system) and overall issues of controi and data management as well as hard-
ware and software architecture that will minimize probiems with failures

and system lifetime.

Space Construction

The major issues in space construction are the feasibility of constructing
these very large structures and the attainability of crew and facility
productiv’'ty high enough to make space construction of these systems

econcmically practical.

Space Transportation

The principal issues in space transportation are achievability of adequately
low freight cost, minimization of environmental concerns related to launch
vehicle and orbit transfer operations and reduction of the nonrecurring
costs that will be necessary to bring the space transportation fleet into

being.
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9. Power Distribution
The main issues are the stability, controllability, and fault isolation
and damage prevention for operatior of this lightweight, high power system,
and achievement of adequate lifetime for systems such as power processors

and switchgear.

10. Space Environment Effects
Principal concerns in the space environment 2ffects are the effects of
space plasmas, outgassing, and particulates in the vaccuum environment
interfering with the operation of the high voltage solar arrays, power

aistribution, and power processing systems.

SUMMARY OF PLANNING RESULTS

The ove all research program includes 173 activities, 26 milestone events, all
connected by approximately 300 network precedences. The program was assumed to
start in January of 1980 with an earliest possible completion vate of 1 April
1986 and a resource constrained scheduled completion date of July 1987. The
total program cost is $438,000,000. of which ground based research was
$240,000,000 with most of the balance being associated with flight research

projects.

Figures 2 and 3 show cost spreads for the early start and reference resource-constrained
schedules. Figure 4 shows the overall manpower utilization by major skill for
the total program. Cost and resources are shredded out at a lower level of

detail of the cost package in the major part of this report.



FIGURE 2

“Early Start” Schedule Costs
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FIGURE 3

Total Research Program: Nominal Costs
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FIGURE 4
Example Resources Results (Manpower)
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A total of four alternative schedules were examined to develop some initial
understanding of schedule/funding interrelationships. Two of these alter-
native schedules were bised on completion at the earliest date allowed by
the network cri:.?.2t path. These are the "early start” schedule noted
above and the "late start" schedule. The former initiates each task at the
earliest possible date and the latter at the latest possible date, consis-
tent with the network interrelationships ~~2 the critical path completion
date. Figure 5 shows the funding profile associated with the "late start"
schedule. The "early start" schedule shows how much funding could be
usefully emploved early in the program: about $60 million in the first
year. The "late start" schedule shows how little one coulc get by with,
and h~w much funding peaking occurs in later yeavs as a result ¢or minimizing

early-year funds.

Resource-constrained schedules were generated by limiting the manpower
available in early years. The software employed for this analysis adjusts
the scheduie to conform to these limits. Constrained schedules may take
longer to complete than the nominal critical path; those analyzed here do.
The constrained schedule of Figure 3 was so developed, as was the alternate
constrained schedule of Figure 6. This latter constrained schedule allows
slightly more early-year funding and completes the program about six months

carlier than the reference constrained schedule.

Figures 7 and 8 compare the two constrained schedules with the late start

schedule. (Constrained #1 is the reference schedule.) These 11lustrate

13



FIGURE §

““Late Start” Schedule Costs
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FIGURE 6

Alternate Constrained Schedule Costs
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FIGURE 7

Three Funding Options
For Research Phase
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FIGURE 8

1984

19856

Technology Decision Schedule Comparison

.o‘. M L}
1987

Li

SOLAR
ARRAY

THERMAL
ENGINE

FLUID
SYSTEMS

MPTS

STRUCTURES

1a

MATERIALS

FLT CONTROL

N =2

1-1

DATA MGMT

SPACE
CONSTRUCTION

N =2

SPACE
TRANSPORTATION

POWER DISTR
& PROCESSING

SPACE ENVI-
RONMENT

SELECT MAJOR
FLIGHT PROJ.

1
2

JFMAMJJASOND JFMAMJI JASOND JFMAMIJI JASONDUJFMAMJY



0180-25381-1

some of the sensitivity of schedule to early-__year funding. Present
indications are that an increese in third-year funding to something near
the “late start" level will be necessary to finish by the critical path
time limit. Constraints presently applied defer major engineering on
critical-path flight research projects to year #§. Additional studies of
funding constraints will be included in the finai issue of this nlanning

document.

18
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SPS RESEARCH PLANNING ODETAJLED WORKSHEET
- - o 1 LITY] TASKS & NETWORK NO, | DURATION NON-RESOURCE TASKS FED
SUBPROGRAM | SUSJECT KEY QUESTTONS IMPLICATIONS APPLICABI WORK DAYS) cosT & LAGS . RESOURCES
750 $250K 010101028 $5100 Paralle) Efforts)
SCLAR SILICON What efficiency zan he Size and cost of soler [Silicon Solar cell Matls & 010101038 5550 T3l 3= 8.2.2x2%6
ARRAYS SOLAR achieved with th n array increase if reference fabrication snd STE 010101058 55200 |[1.6:1 x3=3 e
BLANKET sylicon solar cells? noninal efficiency of éP?vand process development. 011101018 3.2:3 x3=3
01 (o1) TECHNOLOGY 17% cannot be achieved.|EO 01010 018 3.5:) x3s3
oweny 1y, much degradation Frequency and need Silicon Radiation environ- 7500 $250K N ;u;'m.‘;;_.._ ;.;:42,__.,_,“___ T
wil) occur for various for annealing and/or reference mont testing with Matly & $S 100 1.6:2
levels of radiation oversizing are SPS and statistically STE 011101018 3.2:1
fluence? Do techniques | dependent on EOTV significant samples 3.5:2
such as 1ithiun doping degradation and range of celt 10.3:0.5
help? types, radiation 4.5:1
types, levels and
ensrgies,
rEIOJOI 028 COMB INED
AS k T -
what annealing recovery | Oversizing of silicon |Silicon Annealing tests
1s possible and what array 1s minimized referance on thin cells,.,. ONE
time/temperature profiles with good recovery, SPS and statistically
are best? Feasibility of sil{- |FOTY significant and TASK
con EOTV is dependent range of all types,
on recovery from deep radiation types,
degradation. 1evals and
energies.,
010101 Q28
How can the thin solar R practical process is | Silicon Tc‘sst mg‘evaluu:e T T
cell" be integrated needed. Cost nd reference alternative tech- 750 $250K 010101048 P 1
into }ightweight biankets energy consumption of |[SPS and nigues for encapsu~ Matls & SS 200 Z. :ra'lxel “‘,);%’xz-g
that are compatible with | integration proce:ses | €Ty Yating thin cells STE 010101058 1.6:1.5x223
annealing temperatures may be significant in glass blanket $S 200 1.5:2 x2%4
and long life? panels and provid- 010104018 3.5:2 xze4
ing interconnects . SS 400 4.2:1 x2m2
and shunting ‘:5:‘ x2e2
diodes. )
010101 038
NOTES
(1) Duraticns are given {n norwmally-scheduled (3) Lag notatfon: SS - start-to-stert (5)  TYask numbering cade: AA BB CC DD € cc a?igmt:: subject; e.3., sllicpn
work days, approx. 250 per calendar year. FS - finish-to-start AA designates progran phase: o0 .s’:s:;"::“susk ,
01 = ground-based research;
(2) Non-resource costs are for materfals and {4) Resources are defined fn resourcas grou S ol

equiperent not included in resources
librery.

library.

Values are headcount for each type.

07 = research flight tests,
808 designates technical area,
e.g9., solar arrays

E designates priority, 0-2 with
9 highest.
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* KEY QUESTION MPLICATY APPLICABILITY| TASKS & NETWORK NO, |DURATION | NON-PESOURCE TASKS FED
SUBPROGRA SUBJECY Q 1088 1MPLY NS L (MORK OAYS s v R RESOQURCES,
SOLAR SILICON What anncaling perfor- Achievability of Silicon Perform environ- 300 $100K 010101058 1.3:2 10.3:0.5
ARRAYS SOLAR mance can be achieved annealing recovery 1s | reference ment (radiqtion) Matls & €5100 1.6:2 4.5:1
BLANKET on integrated blankets? | tied to blanket SPS and and annealing tests STE 011101018 3.2:1
TE CHNOLOGY compatibility and EOTY on integrated 3.6:2
effects blanket samples,
e e - —— . .0Qnes
What processes can be Energy consumpticn, Silicon Analyze, test, 750 4750 00101068 1.8:4 1_3:} ) ~_i.;;i""
used for mass produc- cost, and raw material { reference and evaluate Matls, Fs-1 1.9:1 3.1:2 4.8:4
tion? requirements. SPS and cell/blanket Equip., ai1l101018 1.1:1 3.2:2
EOTY production & STE 1.3:1 3.4:2 4.1:1
processes, 1.5:1 3.5: .2:
) |7 010101058 12 4.2
Khat 1s the achievable 1) Selection of Silicon Test and evaluate e e e —
performance of inte- processes for reference sample panels 150 $50K 01 71 01 018 1.3:1
grated blanket panels engineering SPS and made by proto-~ 3.1:1
Eg rade by candidate development, EQTV. typical (subscale) 3.2:1
production processes? 2) Cost evaluation of processing 3.6:2
) the silicon equipment.
technology. 010101068
Stlicon Assessment
(S{‘:f‘“o‘;‘:“’:’ 60 - 01 35 or 018 1.3:1
0 {Solar Array g';fi
Techn. og 2.5
Sﬂoctiu:{ -8:1
L]
NOTES
{1) Ourations are given §n normally-scheduled {3) Lag notation: SS - start-ty-start {S) Task numbering code: AA B8 CC DD F CC designates subject; e.9., silicon
work days, approx. 250 per caleadar year. fS ~ finfsh-to-start A de;;gnates P"O‘Jfl:db'ﬂ“' © z::;::::;u“ '
[ ] - »
{2) Mon-resourc€ costs are for materials and (4) Resources are defined in resources ground-based research;

equiprent not included in resources
Tibeary.

1ibrary.

Valuet are headcount for each type.

02 = research flight tests.
88 designates technfcal area,
e.9.. solar arrays

9 highest.

- € designates ;riority, 0-9 with
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SUBPROGRAM |  SUBJECT KEY QUESTIONS IMPLICATIONS APPLICABILITY] TASKS & NETWORK ND, &R:L‘g:m uonéggwncs ;Aigsffn RESOURCES
SOLAR GALLIUM 850 $250K 010102028 55200 | 3 Parallel Efforts!
Noa What thin-film gallium | Thin-film high-effi- Gallium Test cel) fabrica- 010102038 $5¢Q
ARRAY AZSEEIDE arsenide cell technology ciency technology miy {Arsenide tion and substrate 010102058 $5200 Same as 010101018
0107 S,;ﬁ 1 is appropriate for yield low cost. reference techniques ; 011101028 -
BLANKE sPS? SPS and measure performance.
TECHROLOGY EQTY 010102018
010102 e e SRS »~~—~—————-~*-~--—-»,__,_ [ RN RS S
How much radjation Frequeancy and need GalYium Radiation environ-
degradation wil) occur | for annealing and/or Arsenide ment testing with 500 $250K 010102048 Seme 2s 010101028
for various levels of oversizing are reference statistically '
radiation fluence? dependent on degra- SPS and significant samples $S 100
What are proton/elec- dation. EQTY's and range of cell 011101028
trons ratics, energy types, radiation
dependence and how types, levels and
does this vary with energies,
cell construction, e.g.
Junction depth? ! 010102028
What annealing A practical process Ga)lium Test and evaluate -
recovery is possible, is needed. Cost and Arsenide alternative tech- 750 $250K 010104018 2 Parallel Efforts!
and what Lime/tempera- | energy consumption of | reference niques far encapsy- §5200 Same as 010101038
ture profiles are best? | integratton processes |<PS and lati?g thin calls | 010102048 SS 200
may be significant, EQTY in blanket panels
and quantities of and providing 010102068 S5 200
wallvum required are interconnects and
affected. shunting diodes. '
610102038 |
What annealing perfor- | Achievability of Gallium Perfarm environ- T T
mance can be achieved annealing recovery is |Arsenide ment (radiation) 300 $100K 010102058 Same 8s 010101048
on integrated blankets? | tied to blankec reference and annealing tests $3 100
compatibility and SPS and on integrated 011101028
effects. E0TY blanket samples.
010192048
NOTES
{1) Durations are givem in normally-scheduled (3) Lag notation: SS - start-to-start {5) Tosk numbering code: AA B8 CC DD E cc de:lgmtﬁ subject; e.g., silicon
work days, approx. 250 per calendar year. FS - finish-to-start AA designates program phase: o ::‘:;n:s‘ssu“ '
0l = ground-based research; ‘e
{2) Mon-resource costs are for materfals and {4) Resources are defined in resources 02 = 3,,,,,ch f|19;: tests . € designates priority, 0-9 with

equiprant not {ncluded in resources
library.

1ibrary.

9 highest.
Values are headcount for each type,

88 destgnates technicsl area,
e.9., solar arrays
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) Y QUESTIONS IMPLICATIONS APPLICABILITY] TASKS & NETWORK NO, {OURATION  {NON-RESOQURCZ TASKS FED
SUBPROGRAM | SUBJECT KEY QUES WORK. DAYS) P s RESOURCES
SOLAR GALLIUM What processes can be Energy consumption, Gallium Analyze, test,
AR%\MS ARSENIDE used ‘f,or mass cost, and raw materfal |Arsenide and evaluate 7%0 3&:?.(1”5( 0‘0102022—100 Same 85 010107058
SOLAR production? requirements. reference cell/blanket Equip' 011101028
BLANKET SPS and praduct{on 3 STE.
TECHNOLOGY EQTY processes.
__J 010102058
'-. } o — .
What is the achievable |1) Selection of Gallium Test and evaluste
performance of inte- processes for Arsenide sample panels 150 $50K 011101028 Same as 010101068
grated blanket panels engineering reference made by proto-
made by candidate development, SPS and typica'l}(subscne)
production processes? 2) cost evaluation €0TY processing
of the gallium equipment,
arsenide technology. 010102068
~N .
What recovery of Practicality of galli- {Gal!fum Conduct test and .
~ gallium can be achieved | um arsenide SPS depends|Arsenide demonstration 400 $100K 011101028 ;-g:z
with bauxite and other [on developing an eco- |reference program for 4'8:;
potential sources? nomical source of SPS and gallium recovery. 411
gallium with adequate |[EOQTV 1.8:1
production capability. 010102078 -8
Galltum Arsenide
A S;
Ssessnent {sys 60 011501018 Saae a5 011101018
011101023
Milestone
(SoTar Array Tech.
Selec.)
011501018
NOTES
(1) Durations are given fa normally-scheduled (3) Lag notation: gS - :tart-to«start (5) Task numbering code: AA BB CC DD E CC designates subfect; e.9., siVicom
work days, approx. 250 per calendar year. S - finish-to-start AA designates program phase: o ::::;nset::su“ ,
{2) Hon-resource costs are for materials and {4) Resources are defined in resodrces 01 « ground-based research;

equiprent not included in resources

1ibrary.

1ibrary.

Yalues are headcount for each type.

02 = research flight tests,
B8 desfgnates technical area,

e.9., solar arrays

€ designates priority, 0-9 with
9 highest.
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SUSOROGRAM | SUBJECT KEY QUESTIONS IMPLICATIONS APPLICABILITY | TASKS & NETMORK NO. D:g:}(lg':vs) Noueggouncz ;AEAKZSFED RESOURCES
S0 RNATIVE, What alternative Solar array advance- AN Conduct research
;\;k:}:s ﬁkgﬁm technologies are wost ments coulz enhance Photovoltaic | on alternative 750 $250K 0101C3028 553u0 arallel Efforts
(0101) VOLTAICS | attractive? (e.9., SPS economics in four | SPS's pho’t\av?!t:ic 011101038 i g i x;.z 3.5:) x2s2
TECHNOL- multiple-band gap. thin| ways: technolojies. 4.2:1 x2+2
0GIES :itlms)‘ png:;odz'“'t;:;ve‘ lg ]lower array cost; >——-L[ f]ll_‘)}Q}Q_)____.lB F\\J SN U | 3.2:1 x2=2
-7 2 ower array mass ‘ xplore array
(010103) affect SPS arra¥ cost? and heduceg fabrication ' 750 $350 g}(’){g};gi’g Z Pa;a)lel Effgr_it_s_ s
Mass (and t"”ﬁ?‘": transport cost; processes. i Leins ¢& 1"5-;
::;nzgozﬁe:gs:otent;:‘ 3) less array area {010103028) - 1 5ilkzes 3 2.1:2.2
and reduced = — e o&:
alternatives to the construction cost; Evaluate perfor- 3.5:1x2=2
present baselines or 4) Vess sensitivity ) mance and assess 60 o1
are they farther-tuture to radiation and benefits and soiote Same as
options? reduced technology reads- 011101078
mafntenance cost. ness in systems
studZes. )
011101038
N
w OPERATING | What are the plasma, If voltages must be A1 SPS 1) Conduct chamber T g
ENvanNMEN\} spacecraft charging, reduced from the and £0TY environment tests 300 $100K 011101018 1.3:1 10.2:1
1010104) and high voltage break-| baseline, more mass designs o;‘ candidate array g}}}g{ggg ;_g;;
N down effects that may and cost will be elcments. 3.2:0.5
Timit SPS array voltage| invested in power 010104028 $S1L0 3.4:1
or dictate aspects of distribution and (010104018) 3.5:1
the solar blanket processing.
desion? 2) Analyze and B
trade of f effects . .
and mitigating 150 011501018 }.3:1
design optfons to 2-?_-1
select most cost- 3- :l
effective array .2:0.5
design, array volt-
age, and power
distribution and
processing approach,
{010104028)
NOTES
(1) Ourations are given in normally-scheduled (3) Lag notatfon: SS - start-to-start (5) Task numbering code: AA B8 CC DD € CC designates subject; e.g. §
9 ject; e.9., silicon
work days, approx. 250 per calendar year. FS - finish-to-start . solar cells
AA designates program phase: 00 designat k
01 = ground-based research; esignates task #
(2) Hon-resource coSts are for materials and (4)

equipcent not Included in resosrces

1ibrary.

Yibrary.

Values are headcount for each type.

Resources are defined in resources

02 = research flight tests. - €
B8 designates technical area,
e.g., solar arrays

designates priority, 0-9 with
9 highest.
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RESEARCH PLANNING DETAILED WORKSHEET
SUSPROGRAM SUBJECT KEY QUESTIONS IMPLICATIONS APPLICABILITY| TASKS & NETWORK NO. | DURATION NON-RESOURCE TASKS FED R
WORK DAYS)|  cOST & _LASS ESOURCES
THERMAL THERMAL What thermal cor' rol Degradation of thermal | Reference Perform long dura- -
ENGINES & | CONTROU coatings are best for contro! coatings may and advanced] tion accelerated .
SYZTEMS COATINGS SPS use? How much will ! limit performance of technology life tests in 1250 $200K 011105018 1.1:0.25
they degrade 1n the SPS's. Restoration SPS's simulated space 1.5:0.25
(0102) {0i10201) space environment? techniques could be an environment, 1.6:0.25
Are there ways to important part of Develop concepts 3.4:1
restore them? maintenance. for, and test. 10.2:0.5 (combined with
coating restoration 010501038}
‘935‘3;‘5‘3‘5,‘,; ) Coordinate with
- U AR e pa Task 010501038
THERMAL What fdeas can be Eastly-constructed I:em:] Conduct studies 200
CONCEN- develored for high concentrators would SPg's and small-scale $10x 011172018 1.1:1
TRATORS performance concentra- improve the attractive hotovel mcdel tests of 21C707015 35 100 2.1:1
( tors that would be ness of thermal engine | P ‘1’ ove ; new or novel > 3.1:0.5
010202) simple to construct SPS's. This option ":‘ cs ""5 "9 | concentrator
and cperato? is important as a c;?cen T3~ | designs.
hedge against problems | L1 0
l}; in achieving low
photovoltaics costs. 010202015
THERMAL What {mprovements can Design simplicity Alternative { Conduct design . h
ENGINES be made in the thermal would increase SPS's and systems analy- 300 - 0102021
engine SPS design viability of thermal sis studies of ouwzgzl»g Same as 01102028
(010203 conzepts of 19777 engines as a hedge thermal engine
against high photc- SPS's.
voltaic costs.
011102015
60 - 01158 : .
Thermal Engine 02018 :;: 3.2:0.5
Assessment 011102038 3:121
’ 2.1:1
011102028 10.1:0.01
NOTES
{1) Ouraticns are given in normally-scheduled (3) tag notation: S5 - start-to-start (5}  Task numbering code. AA B8 CC DO € €C de
. signates sub ; s
work days, approx. 250 per calendar year. FS - finish-to-start AA designates progrim phase: seh?- "nsi Ject; e.g., silic:a
- : DD designat
(2) Non-resource costs are for materials and {(8) Resources are defined in resources 01 = groupd-based research; gnates task

E desfgnates priority, 0-9 with

equiprent not inzleded in resources 9 highest.

02 = research flight tests.
tibrary.

BB designates technica! area,
e.g., soiar arrays

library.
Yalues are headcount for each type.
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SUBPROSRAM SUBJECT KEY QUESTIONS IMFLICATIONS APPLICABILITY| TASKS & NETWORK NO. | DURA™JON NON - RESOURCE TASKS FED RESOURCES
b {MORK DAYS) LOST & LAGS
IHEMAL YH: RMAL Can >dvanced ceramics Performance of thermal [Alternative | 1) Research ceramic
ENSINES & JENGINES technologies be applied | engine SPS's would be |SPS's turbine parts and 750 $50K 011107028 1.1:2 4.1:0.5
SYSTEMS to turbines or heat much eahanced if cycle heat exchanger 1.5:0.5 4.5:0.2
exchangers? temperatures could elements (augment 3.1:1
{010203) take advantages of exvsgjlr& r%slgarch). 3.4:1
ceramic temperatyre 2) Ev;lu;¥t Y ne- T . _ 3.2:0.5 L -
ranges fits of ceramics P
for thermal engine /
SPS applications. ,,/”/’/' ”,/”’/ ’/,/”’/’
Part ofp 011102015 /
T \—m-_— ———
~N
A
FLUID #hat 1s the best way to | Meteoroid punctures Primary: Analyse, design N ‘
SYSTLMS nruvide meteoroid dominate life exper-  thermal test, and evaluate 450 $50K J1eeneg 1.1:2
{010208) pratection for fluid tancy for fluid systems|engine .1ternative fluid 1.6:0.5
and other SPS systems? | and can influence Tife { systems. Joint systems, e.g. 3.1:1
of other systems. Secondary: brazed sleeves, butg 3.4:1
large heat eld, and joint 4.1:1
rejection fabrication, repair 4.5:0.5
systems and inspection
technioues. Tests
include hv impact.
010204017
NOTES
(1) Duraticns are gfven in nermally-scheduled {(3) Llaj notation: S5 - start-to-start {5)  Task numbering code. £8& 88 CC 00 E CC desiynates subfect; e.g., sflicy
work days, approx. 250 per calendar year. FS « finish-to-start AA designates progrea phase: solar cells
I 00 desicnates tasy ¢
{2) Mon-resource costs are for materials and Resources are defined th resources 01 = ground-based research;

esuiprent not ircluded 1n resources
Vibrary.

Vbrary.

Values ire headcount for each type

02 = research fiight tests.
BB designates technical area,
e.g9., salar arrays

E desiinates priority, 0-9 with
9 highest.
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SUSPROGRAM | SUBJELY KEY QUESTIONS IMPLICATIONS APPLICABILITY] TASKS & NETWORK NO, | DURATION NON-RESOURCE TASKS FED RESOURCES
— (WORK DAYS) CcosT & LAGS
THERMAL flurn ¥hat performance can Heat pipe performance (A} S$PS Drstgn, test, and -
ENGINES & |SYSTEMS be achieved from heat- is critical to micro- |designs. evaluate various
31 TEMS pipe radistors in the wave tube and power heat plpe designs 500 $50K 010204017 SS 200 1.1:0.8
704 “-500°C temperature | processor cooling., and flulde over a 0107204047 SS 200 1.6:0.5
010204 range? What 1ife? range of tempera- 010204067 FS-100 3.1:0.5
tures and therma) 3.4:1
ouwers. Coordinate with microwave ampl(fier
ary power processor research,
. . . 010203027 4
wWhat performance can . B -
be achivved with cir. | SO e (e, | imie it 0 | 30| otorounir ss 200 | Same as clozosozs
culating systems? what |00 80,0t e e e gns. systems over s Y 010208047 S$ 200
1ife and re'iability? more applicable to range of tempera- 010204067 FS-100
systems with large tures und thermal
corcentrated thermal powers,
Toads. 010204037
A TR - B A [T —— o .-
What techniques for Long service 1ife and | A1} SPS Analyze, desiyn, ] -
in-space assembly, high reliability will |systems that| test, and evaluite
inspection, and repair | require occasional may fnvolve | various can.icate 300 $50K 011102028 1.1:0.5
are suitable for use repair, e.g., of use of approdches for in- 2.6:0.5
with SPS fluid systems? | meteoroid puncture. fluids, spection, removal, 1.5:0.%
How can one minimize patching, replece- 3.2:0.8
risx of damage from ment, in-sity 3.3:0.8%
“luid leaks? repafr, and fluid 4.5:1
rechargfny. Cover 4.1:1
a range uf flyids,
types of systems,
and opurating
temperatures.
010204047
HOTES
(1) Ouratfons are given in normally-scheduled (3) Lag notatfon: SS - start-to-start {S) TYask numbering code: AA B8 CC 0D E CC desfgnates subjec?; e.g., silicon
work days, approx. 250 per calrndar year. FS - finish-to-start AA designates program phase: o ;ol:r rells
‘L, esignates task #
(2) ‘lon-resource costs are for materfals and {4}~ Resources are defined (n resources 07 & Sraund Dased pevearcns E designates priority, 0-3 with _
equiprent not included fn resovrces 1fbrary, 88 desfgnates technical area ‘ 9 highest.
tibrary. Values are headcount for each type. ’

€.9., soler arrays

1-18£52-081 @
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SPS RESEARCH PLANNING DETAILED WORKSHEET
SLIPROCRAM L3oELY KEY QUESTIONS IMPLICATIONS APPLICABILITY| TASKS & NETWORK N0, |DURATION  {NON-RESOURCE TASKS FED
IPROCRAM Y S 2 (Work DAYS)[  cosT b 1AGS RESOURCES
THERvAL FLUID What heat transfer per- | Certain hen‘tunsfnr Unclear but | Test, analyze, and
EhLINES B ISYSTEMS formance con be expected problems will ‘nvolve [probably evaluate zcro-g Y. 1
SYSTEVS at zero-g, especially phase change, e.g., most SPS heat transfer under 400 $50 011102028 : :: 5
tf phase change fs heat pipes; thermal designs, nucleate and film 3.1:1'
involved? engine boilers and boiling, condensing, Z-l:O s
condensers . and heat pipe 3":1'
conditions. Crop 4'11)
towers, etc., can o
ve u,ed but shuttle
flights may be
necded,
— s ) T aite0aesr
— ettt v — — - —
What performance can be Som: aspects of §pS A\\'SL Design, nnaly;e,
obtained from integrated| design are constrained |design test, and evaluate [3
thermai radiators? by avatlable heat espech.ny integrated radiator 400 $50% g}tl::gig::sszso 0:;;0::)57
~N rejection area and power systems, including
~N attainable heat rejec- jtransmiti_rs | hoat pipe or circy~
tion performance, and power lating flutd ele-
processors, | ments and thermgl
control coatings,
e e e} V10203067
What materials and If 11quid metals sre  |Klystron Perform long-11fe 1
processes will be used, ¢.9., in klystronjcooling, actelerated
needed 10 ensure Yong- | cooling heat plpes, therma corrostion and 700 $50€ 011102038 1.1:1
1ife contairment of leaks in high-voltage [enginer tiansport tests 1.5:0.5
Yiquid metuls? areas could lead ta with srcury 3.4:0.8
serious damage. and sodfun heat 4.1.0.%
pipes. 3.2:0.%
919203078 _
Themal/fhnd 150 .
Overal: Systems - 011502028 Same 88
Assessnent 011102028
] (11102038
NOTES
(1) Ourations are given in normally-scheduled {3) Lag notatfon: SS - start-to-start (5) Tosk numbering code: AA BS CC DD € CC designates sut'ect; ¢.9., silicon
wirk days, approx. 290 per calendar year. fS - finish-to-start M designates program phase: i~ ::lt;ﬁ:usu" '
12) Hon-resource costs are for materials and (4)  Resources sre defined in resources g} : ?L:::g;:‘;’? ;:’:::i:f € desiynates pri:-ity, 0-9 with
equiprent not included in resources Vibrary, 88 designates technical ares 9 highest,
Tidrery. Values are hesdcount for ~ach type. '

€.g., solar arrays
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SPS RESEARCH PLANNING DETAILED WORKSHEEY
susPaocRAY | suasect KEY QUESTIONS IMPLICATIONS APPLICABILITY{ TASKS § NETWORK WO, |OURATION  [NON-RESOURCE |  TASKS FED
2 S 3 (wok oAvs)|  cosT 8 LAGS RESOURCES
What production Trermal control Reference Study, enalyze
THEEVAL FLulo processes can te systems are second SPS'e and | and prototype test 1.1:1 3.2
£:G1%S 8] crcyime erployed to abtatn high tn cost importance thermal manufotturing 500 $100x 0113162028 1.¢:2
SYSTEMS rates, high gquality, for the reference engines techiniques 4.1;:}
and low cost for power transmitter . 010204088 _ | 4.8:1
integrated radiators, Th:mnl {ngine Tech-
nology Continuation - — . —_3
de. s ion, FLUID SysT CHmoL 5020,
B L o e e "ms TECHNOLOGY SELECTION 011502028
POWER (2 What efficiency can be | Migh DC-RF conversion | Refgrence Analyze, develop .
TRANS - MPLIFIERS | achieved with a Klys- | efficiency §3 P test, evaluste, 150 $100x 31030102! $5200 !.}:o.s
MISSION tron? What is the essential to minimiz- | designs. and fterate the 10301038 Ss400 1.4:2
test compromise of 1ng SPS costs. A basic klystron 010301046 $5400 3.1:0.5
cavity design, circuit | confident estimate of Rf configuration 080304019 55250 3.2:0.5
design, and depressed | tube efficifency must design, 3.5:2
collector design for be in hand to finalize l.232
maximue efficiency? the transmitter 4.5:1
Houw much nofse and specifications.
harmonics are 010300019
generated by the tube?
What 15 the best we, Heat removal fs » key | Reference Anal, ze and test
to thermal control des ‘' in cons ideration $PS heat pipe and } 600 $100K 010301038 $$250 1.1:2
the Kiystrons? in w'ystron design. designs. circulating cooling 010301119 $$250 1.4:0.§
A metyre thermal schemes over 8 f ' 53250 3.1:0.8
contro) cesign will range of tempera- ! 011103019 34:0.%
mininize fatlure tures, Mar ! 4.1:0.5
problems. with klystron tube 4.7:0.5
under development
and conduct
integrated tests,
010301029
worss
{1) Ourations are qiven 1n normally-scheduled (3) tag notation: $S - yart-to-iurt (5) Tesk numbering code: AA 88 CT 00 € cc a:tw!? subject; ¢.9., stiicon
wirk days, appraa, 20 per calendar year. fS - #,naish-to-start M desfgnates progrom phave: o zs:;n?u:‘ust '
(2) Mon-resource Tosts ars for materials and {4) Resources are defined In resources 01 = ground-based research;

. E designites prierity, 0-9 with

02 = research f1ight tests. 9 Mighest.

88 detiynates technical ares,
v.9., solar srrays

eQuipwent not included in resources

tibrary.
library.

Yolues are hesdcount for eech Lype.



SPS

RESEARCH PLANNING

DETAILID WORKSHEET

SUSPROGRAM UBJECT KEY QUESTIONS TMPLI CATIONS APPLICABILITY| TASKS & NETWORK NO, {DURAT ION NON-RESQURCE TASKS FED
== : WORK DAYS)| cost §_LAGS RESOURCES
PCAER RF Can the klystron be Test and cgeckoc{t Reference Carry out 1.1:0.5
TRANS - designed for semi-auto- | labor may be a large SPS integrated tube 0 0 ‘A
H1SSION RMPLIFIERS mated sscembly and tn contributor to pro- designs, desiyn und test 50 $100k 011103029 }‘a‘:
avoid extensive burn-in | duction tube cost, activities, and 3‘121
or tune-up testing? Careful design and manufacturing and 3'5:,
Can precision manufac- process development pracess develop- 4.8:2
turing produce to minimize this ment, 3.2:0.6
cavitiet on froquency? would have o large T
f.
- payof 010301038
Can permanent magnets Significant Reference Analyze, design
be used to reduce reductfon in mass <P and test PM 200 $10x 011103020 1.1:1 3,2:0.5
tube mass and and improvement {n designs, options, 1.4:1
parasite power etficiency. 3.8:1
consumptions? 010201046 4.1:)
{‘3 what efficiency can he The magnetron {(or Alternate Analyze, develop, - Tt e e
achieved with a magne- ampliticon) 15 a $PS designs | test, evaluate
tron or anplitron? potential alternative | using and fterate the 750 $100k 010301069 $5200 1.1:C.5
what 5 the best wav to | to the klystron. magretrons | basic magnetron/ 011103019 SS100 v.4;2
use this device, 1.e., The preferred approach| in place anrlitron design, 010304019 $S200 3.1:0.8
as an amplifier or as fs not yet determined.| of Trade-off the two 3.2:0.5
an oscillator in a klystrons. approaches and 3.5:2
directional amplifier select the best. 4.2:1
configuration? How 4,5:0.5
much nofse and harmonics
are generated by these
configurations?
| R
010001059
[
HOTES
(1) Ourations are given in normally-scheduled (3) Lag notatfon: S$ - start-to-start {5) Task numdering code: AA 8 4 ;
work days, approa. 250 per calendar year. FS ~ fintsh-to-start M designatozoproqrnn ph“:.cc o0 « ::;:!"::;;,’"bj“" €9 . silicon
{2) Non-resource costs are for materials and (4) Resources are defined In resources - 01 = ground-based research; e :::::::t:: ;:::r:tr 0-9 with
equipsent not included in resources 1ibrary. 02 = research flight tests. *

Yibrary.

Values are headcount for sach type.

88 destgnates technica

ares,
e.9., solar arrays

9 highes®.

I-18852-081 d



SPS RESEARCH PLANNING OETAILED WORKSHEET
5 APPLICABILITY] TASKS & METWORK MO, | DURATINN NQN~RESOURCE TASKS FED
SUIPROGRAM | SUBJECT KEY QUESTIONS IMPLICATIONS LICABIL MORK 1AYS) cost & LAGS RESOURCES
PCALR RF What is the best way Heat removal is a hey | Alternate Analyze thermal 400 $50K 010301078 1.1:1
TRAYS - AVMPLIFIERS | to thermal contro) the design consideration, | SPS control effects 5% 200 1.4:0,%
MISSION magnetrons? How does farlier studies designs or tute design 011103029 4.1:1.0
this vary with tube assumed passive using point and integra-~ 3.4:0.5
power level? {conductive fin) magnetrons tion considerations 010301118 S5 250 3.1:0.5
thermal cantrol, in place of | Analyze, test, and 011103019 SS 250
resulting in Vimfta- klystrons. evaluate alter- 011103029
tions of power per native thermal N
tube. Higher tube control techniques,
power may be desirable
and can be facilitated
by semf-active therma)
control, 010301069
Can a combination of Test and checkout Alternate Carry out 500 $100k 011103023 Same as 010301038
design approach and tabor may be an impor-| SPS designs | integrated tube
w precision manufacture tant contributor to usfing design and test
P<) avoid the use of tube costs. Elimina- | magnetrons activities, and
active devices and/or tion of active devices| in place of | manufactusing and
test procedures for will improve klystrons process develop-
tube tune-up? reliability and reduce ment,
maintenance.
010301078
NOTES .
{1) Durations are given in norma)ly-scheduled {3) lag notation: S$ - start-to-start () Task numbaring code: AA 88 CC DO £ CC designates suhject; e.9., silicon

work days, anprox. 250 per calendar year.

()

lion-resource costs are for materials and

equiprent not Included in resources
library.

{4)
library.

Yalues are headcount for each type.

fS - finfsh-to-start

Rescurces are defined in resources

AA desfgnates program phase:
01 = ground-based research;
02 = research flight tests.
b8 desfignates technical area,
e.g., solar arrays

colar ceils

DD designates task §

€ designrates priority, 0-9 with
9 highest.

1-18£52-0810



SPS RESEARCH PLAMNING DETAILED WORKSHEET
SL'SPROGRAM | SUBJEC: KEY QUEST JONS IMPLICATIONS APPLICABILITY] TASKS & NETWORK NO. | DURATION NOHN- RESOQURCE TASKS FFOD RESOURCES
| (W0Px DAYS)| _ cosT 5 LGS
POMER RE What kinds of solid- Solid-state RF Alternate Fabricate and/ar
TRA%S - AMPLIFIERS| state microwave ampli- | amp}'ficrs can be SPS designs | purchase und test | 900 50K g}??g;gfg 3350 | 3 affores
MISSTON filer devices are most | expecled to have us ing amplifier devices S50 | 1.6:0.5x 3 « 1.5
applicable to SPS use? Yonger Yife and solid-state | with potentially 1.4:1 x 3«3
what efficiency can be | require ‘ess main- microwave | attractive charac- 3.1:05 23 = 1.5
expected? what 1ife? tenance than tubes, amplifiers, | teristics, 4.2:1 x 3 =3
What operating tempera- | They will, rowever, Power per J 1.2:1 = 3
ture lmitations. How have more stringent RF Vink wil 010301089
much power per device? temperature 1limita- probably be
How much radiation tions, be more in the 2 to
protection will they sensitive to radfa- 4 gigawatt
need? tion, and exhibit range. Design, fahricate, 400 20X 010303109 SS 100 | 1.4:1.5
relatively iow power test and evaluate 010301119 S5 SO 1.1:0.5
per device, Their high efficiency 3.1:0.5
characteristics need amplifiers, e.q.. 3.5:1
to be defined to switched-mode types, 4.2:1
assess their advan-
ot tages and disadvan-
- tages. 010301099
What production proces- | Current gallium ar- Alternate | Design integrated | 500 SOK 011103029 1.4:1
ses can be used to sendie FET's Lost on SPS d~signs | GaAs FET amplifiers. 010304019 $S 50 {1.1:1
achieve high-rate, low-| the order of $100/ using solid{ Dovise and test pro- 1.8:1
cost production for watt, Costs need to state microq fuction processes 3.1:1
solid-state amplifier be reduced to the 5¢ wave ampli-| suitable faor de- 3.2:0.8
and related devices? to 10¢ per watt range.| fiers. sfred cost targets 4.2:1
Can the amplifier and at high rates. Tes{ 4.4:0.5
related preamp and con- and evaluate units 4.8:0.%
trol circuitry be inte- produced by these
grated on a Jow-Cost processes.
chip?
010301108
|
NOTES
(1) Durations are given tn normally-scheduled (3) Lag notation: SS - start-to-start (S) Task numhering code: AA BB CC DD € CC designates subject; #.g., stifcom
work days, approx. 250 per calendar year. FS - finish-to-start solar cells
AA designates program phase: D0 designates task ¢
(2)  Nin-resource costs are for materials and (4) Resources are defined In resources 01 = ground-based research;

equiprent not included in resources

Vibrary.

1fbrary.

Yalves are headcount for each type.

02 = research flight~tests.
88 designates technics
e.9., solar arrays

arta,

E desfgnates priort 0-9 with
9 highest. b

1-18862-0810



SPS RESEARCH PLANNING DETAILED WORKSHEET

4 i VEST IMPLICATIONS APPLICABILITY| TASKS & NETWORK NO, | DURATION  {NON-RESOURCE TASKS FED
s:: ::GRAM RFS == H = QH': ":“s: Th sol'l.d tat Alt Astu Integrat, - (HORK DAYS) . b_LAGS sopers
w ow can solid-state e -state ernate grate
TRANS - AMPLIFIERS | amplifiers be integrated| systems may require 8 | SPS designs | representative 500 $50 010304048 s5250 |7 '!f‘""
BISSION & CIRCUITS | with radiating elements | much different using amplifivrs with 010304010 55250 }-?;",'5 x2e3
to achfeve efficient approach to radiator solid-state | couplers and 010302079 $$150 ’ ;o's x2e {
coupling and combining design, Efficient microwave radiators. Test 010304038 55250 2‘1:1'5 K2«
of the amplifiers so comining and efficient amplifiers | and evaluate various 2'5;1 x2e2
that RF power generated | heat removal and desfgn approaches. 21 x2e?
is efficiently radiated?| radiation are poten- Measure efficiencies 3.2:0.8
How can these designs tial problems. Unles: and noise and -
be formulated to maxi- high-q output circuiis harmonics.
mize heat rejection can be used, noise and Fvaluate heat i
capability? wWhat wil) hammonics fram high- rejection ‘
be the noise and efficiency amplifiers capability. '
harmonics performance may be a problem, !
of the integrated t
amplifier-radiator? 010301119
w Are there other New or alternative Alternative | Survey literature _400 $20K 011102019 1.4:1
N potential amplifier amplifiers may provide| SPS and technology; £5-100 1.6:0.5
devices (uf either tube,] importent advantages | design, select candidate 4,2:1
solid state, or hybrid for SPS application, devices and conduct
nature) that should be e.g., high efficiency; exploratory tests;
evaluated (and possibly { low noise. evaluate for SPS
developed) for SPS? application.
01030118
k)
ROTES
{1) Durations are given in normally-scheduled (5) Lag notation. SS - start-to-start {S)  Task numbering code: AA 88 CC OD E CC desfgnates subject; e.9., silicon
work days, approx. 250 per calendar year. FS - finfsh-to-start AA designates program phase: 0 m:;n::::‘tnk
- . R »
{2) Mon-resdurce costs ere for materfals and (4) Resources are defined {n resources g; . E:f::gc:';:? ;:szzztz: € desSonates priority, 0-9 with
equisrent not included in resources ibrary. B8 designates technical ares . 9 highest.
1ibrary. Values are headcount for each type. '

2.9., S0Yar arrays

1-18£62-081 0




SPS RESEARCH PLANNING DETAILED WORKSHEET
: Y QUESTIO! MPLICATION APPLICABILITY| TASKS & NETWORK NO. |DURATION  INON-RESOURCE TASKS FED

SUSPROGRAM | SUBJECT KEY QUESTIONS ! ONS [ (woRk 0AYS)|  cosT 5 LAS RESGURCES

PMER PRASE What phase contro) Phasing of RF ampli- A1) spS 1) Continue analy- 4 . .

TRANS- CONTROL systems are applicable |fiers must he maintain-{designs sis and definition 00 8{838;833 gg Eg }';;g

rr4s10n to 5P5 microwave ed within about 10 oftspread spectrum 010302069 SS 50 | 3.1:0.§

h doo ot direc :
power transmission? osé:e::e(ggfi:;grglrt_ L:i;;r’!;zcﬁvc 010102019 011103019 S5 50 | 3.2:0.%

0103 010302 ture in order to obtain 2) Tnvestigate 400 - - tforte T
high efficiency and alternatives such 010302039 S5 20 g :?EOI‘;Y.e:forts 3.2:0.5
minimize spurious :s traveling-wave - 1.7.1x2e 2 i2.
e ton: oo sz

3) Breadboard test | 300 | $20RTT 7" |"010302049" 5550 [ 2 paraliei efforts
and evalyate 020302019 SS 50 1,4:2 x 2 « 4 3,1:0.5 x 2 =1
promising ootions. 1.1:0.5 x 2 =1 3,2:0.5§ x2 =
. 010302039 L 1323.5 X 201 8.7:1 x 2 %2
What means of distribu- | The accuracy of phase A1 SPS 1) Desiyn and test 400 $20K 010302 e A/ e EI—
ting phase reference control is dependent designs elements such as 302059 55 100 | Same as 010302039
» signals on the trans- on tne precision of fiber optic links,
W mitter is best? wWhat phase distribution. power splitters,
network topology should | Transmitter cost, mass, phase conjugution
be used? What frequency| and maintenance and regeneration
should be used? What requirements are also circuits, etc,
types of phase conjuga- | involved. EM] atten- under realistic
tion and regeneration vation, and signal operating 010302049
circuits should be discrimination may be Lconditfons. . . -_~J
used? How much redun- |problems, 2) Conduct analytic "
dancy is needed? simulations based
on test results and
select most fapor-
| able pptiong, Part of 011103019 _
3) Breadboard and
brassboard selected | 400 $20K 011103029 FS-100 | Same as 010302039
options for integra- .
ted test and
evaluation. 010304019 SS 200
010302059
NOTES
(1) Durations are given 1n normally-scheduled (3)  Lag notation: SS - start-to-start (5)  Task numbering code: AA 88 CC DD € CC designates sub, B o
work days, approx. 250 per calendir year. FS - finish-to-start A designutesqprogram phase: sola% cc?!s fects €.9.. 5" icon
: DD designates ta
(2) tion-resource costs are for materials and (8) Resources are defined in resources 01 = ground-based research; gnates task ¢

equiprent not included in resources
ibrary.

lidbrary.

Values are headcount for each type.

02 = research flight tests.

88 designates technical area,

e.9., solar arrays

€ designates priarity, 0-9 w'—
9 highest.

1-18£52-081 0
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RESEARCH PLANNING DETAILED WORKSHEEY

1-18£52-081 ¢

UBPROGRAM | SUBJECY KEY QUESTIGNS IMPLICAYIONS APPLICABILITY] TASKS & NETWORK NO. |DURATION NON-RESOURCE TASKS FED
= WORK _DAYS) _LosT 8 LAGS RESOURCES
POWER PHASE What approaches are Phase control recefver| A1l SPS 1) Perform prelim- :
TRAS - CONTROL most suitable for phasel design is central to ’yi"“'" inary design 20K 011103019 S5 S  Same as 010301099
AL control receiver imple-} complete definition :5‘“9 studies of pe 020302019
mentation. Can of the phase control d? "°;1 receivers, $5 100
receiver-on-a-chip® system: method of hrec ve 2) Anal 300 010304019
techniques be used? implementation on the | Prase 1 t "“ yz: ‘“d’y" £$-50
What are the sensitiv | transmitter, cost- cantrol. se‘;‘cetmge:t an
{ties, phase errors, optimal level of ae rga h:s
costs? How does the distribution; therma) pproaches. .
cost of pc receiver control; uplink sig- 3) Design and test |
& distribution circuit-} nal acquisition; hreadboard/brass- |
ry affect the selection| sensitivity & phase board receivers.
of pc system topolegy errors. 10302069 ]
§ level to which active 4) Evaluate test
phase control is resulys and
distributed, finalize desian ! /
approach,
2 . Part of 011103019 -
what means of receiving| The uplink signal must{ A1} SPS 1) Test baseline 400 40K 011103019 1.1:0.5 4.1:0.5
the uplink signal is be close In frequency | systems antenna design for sS 1.3:0.5
best? (This assumes the| to the power signal, using bandwidth, phase 1.4:0.8 4.2:0.%
use of & retrodirective| yet endugh separated retro- distortion, and L 3.1:1
system as in the base- | to allow discrimination] directive diplexing feasibilify. 3.2:0.5
Vines) Mow can the Diplexing from the po | phase 2) Test alternate 3.4:0.5
uplink signal be power signal distri- tontrol, designs especially 3.5:0.5
coupled to phase con- butign system may be those for solid-
trol receivers? practiral, and uti- | _state systems, 010302079
Yizes the entire trans 3} Analyze results
mitter as receiver to ascertain suit-
aperture, Transmitter ability for spread-
bandwidth s an issue, spectrum and two-
A solid-state trans- tone uplinks. De- .
aitter may be entirely termine uplink
different in design power/gain require
than the waveguide Select most practi-
baseline and may re- cal system design
quire a unique approach. approaches. part of 011103019
NoTES
{1) Ouratfons are givea {n norwally-scheduled (3) Lag notation: SS - start-to-start {S) Task numbering code: AA B8 CC 0D € €C designates subject; e.9.. stilcom
work days, approx. 250 per calendar year. FS - finish-to-start R solar cells
AA designates program phase: D0 designates task #
{2) Won-resource costs are for materfals and (4}  Resources are defined In resources 01 = ground-based research;

E designates priority, 0-9 with

02 = research flight tests. 9 highest

BB designates technical area,
®.9., solar arrays

equipment not included in resources

l{brary.
Yibrary.

Values are headcount for each type.



SPS RESEARCH PLANNING DETAILED WORKSHEET
DURATICR | HUN-RESOURCE TASKS FED
SUSPROGNAM | SUBJELY KEY QUESTIONS IMPLICATIONS APPLICABILITY | TASKS & NETWORK NO. (WO B ) COST 2 LAGS RESOURCES
FORE Wi1) ‘onospheric distur- | Adequate ccntrol of Any SPS 1) Continue and .
‘gf:éh ESQ?SOL bancesoorswregularn‘es beam forming, Jointing,| design that |extend analytic WeS - 011103029 1.6:1.0
' A:\'ss'oq perturb the retrodirec- and sidelobes depends uses retro- | investigations of 1.7:0.%
B tive uplink signal in a on the ionosphere directive jonosphere effects 10.1:0.01
way that degrades beam- having reciprocal phase
forming perfonnance? properties fur up and control. 2) Employ measure-
Are there mitigating downlinks. There is ments using existing
stratejies, e.9., sore evidence that satellites where
ground commanded com- multipath conditions practicable
pensation, that will sometimes exist. 010302089
negate or mintmize.such
eftects 1f they exist? ) Design. develop,
and test at GEO &
"large aperture
phase array tech-
nolagy sate!lite”
to confi{rm phase
» control operation.
- This satellite
should be capable
of testing alter-
native techniques
(Phase A in SYS
studies)
Phase B 200 - 020302028 FS 60 2.1:1x2 1.8:1x2 3.2:1x2
020302019 2.2:1x2
1.1:1x2 1.7:1x2
1.3:1x2  2.6:1x2
3.1:2x2
Design
R 2.1:10 2,5:10 1.4:25 3.1:10
020302028 37% 020302038 SS 300 2.2:12 1.1:15 1.6:5  3.2.7
2.3:14 1.3:4 1.72:5 13.3:2
10.1:01
NOTES
(1) Ourations are given in normally-scheduled (3) Lag notation: SS - start-to-start (5) Task numbering code: AA 88 €C DD E €C designates subject; e.g., silicon
work days, approx. 250 per calendar sear. FS - finfsh-to-start M desfignates program phase: 0 :",:' °:2$ X
01 = ground-based research;. esignates task §
(2) Non-resource costs are for materials and (4) Resources are defined in rescurces

equipment not included in resources
1ibrary.

Vibrary.

Values are hesdcount for each type.

02 = research flight tests.
b8 desfignates technical ares,

e.g9., solar arrays

€ desfgmates priority, 0-9 with
9 highest.

1-1886¢-0814Q
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SPS RESEARCH PLANN!NG DETAILED WORKSHEET
DURATION | NON-~RESOURC T
SUBPROGRAY | SUBJECT KEY QUESTIONS INPLICATIONS APPLICABILITY| TASKS & NETWORK NO. | (UAIVION, ) |MONCACSOURCE | TASKS FED RESOURCES
Fab 1.3:3 1.4:10 2.1:5
‘;%gg- 23§§5m 020302038 300 1,000,000 020302048 S5 150 ;;g 3;?0 :;; 23:8
MISSION 4.5:10 4.6:20
Test & C/0
020302048 200 250K 020302058 %:g 1.8:10 3.2:10 2.2:6
10.6:25 3.5:16 1.3:2 1.5:1
3.3:1 2.3:4 4.7:20 4.3:10
4.5:2 3.1:7 10.1:.01 2.5:10
3.4:7 4.4:10
Launch 1.1:2 1.3:2 1.4:2 2.3:2
020302058 90 $258 020302068 ggg 2;33 2.53{0 3.4:5
Flight 2.8:2 1.4:4 3.3:1 3.1:1
020302068 400 g:g 1.6:2 :.7:1 3.2:2
10.1:0.02
NOTES
(1) Durations are given in normally-scheduled (3) Lag notatton: SS - :tart-t.o-sm—t {5) Task numbering code: AA B8 CC 0D € cc "%"“‘ﬁ subject; e.q., silicon
work days, approx. 250 per calendar year. FS - finish-to-start M des;gnltes progr;d p!use:m 00 dS:s:;n::essmk ¢
0] = ground-ba research;.
(2} Non-resvurce costs are for materfals and {4) Resources are defined ip rescurces 02 = research flight tests. € designates priority, 0-9 with

Yibrary.

9 nighest,
Values are headzount for each type.

equipment not included in resosrces

BB des{gnates technical area,
Yibrary.

e.g., solar arrays



SPS RESEARCH PLANNING DETAILED WORKSHEET
2
SuaeR LR | SUBJECT KEY QUESTICNS IMPLICATIONS APPLICABILITY| TASKS & NETWORK NO. m»:g:;lngs) NON-RESOURCE | TASKS FED RESOURCES
NI R 10NOSPHERE 1 WiY) power beams adverse- Al1 5pS's 1} Continve and ex- 1.1:0.5 3.1:1 8.5:1
TRANS- CFFECTS 1y affect the fonosphere chat use tend fonosphere 7 1.3:1 3.2:)
M15S 10N or create disturbances microwave heating studies, 0 son 011103029 1.4:3 5.3:3
such as thermal insta- power 1.6:2 4.1:1
bilities that in turn transmission. 030303019+ 1.7:1 4.2:1
may influence or scatter o
the power b:am?.t 2) Perform :_r.ulyses
what power density and tests o 400 100K 1 '
and/cr beam 5“;‘;"'”5 scattering effects 011103029 Same 33 010333019
should be specified to .
010303 prevent icnosphere 030303022
problems? 3) Assess r1esults
Will scattering from and reflect any
severe weather systeme impacts in systems
increase RFI or sidell 2 studies,
Tevels? (Part of
011103019)
» = ~ -z
“ .
. 1) Continue fnt -
| susarraY [0 the subarray designs |A successful power R11 SPS's 1)0,, desion s tudies
OR (a1l types: klystrom, transmission systea using under system studies
ANTE"INA magnetron, solid-state) |must respect all re- microwave (Part of
ELEMERT properly integrate all quivements and cor- power 4 011103019)
INTEGRATIQ!N] requirements and con- straints, A careful transmission p—
. straints, 1.e., struc- 1design integratton jub 2) Design.fabricate 011103029 1.1:2  3,2:0.5 2.1:0.5
tural, thewmal, rf myst be done to mini- and test subscale or 700 100K 010305019 SS 100 | 1.3:0.5 3.4:1
010304 amplification and radi- |mize cost, risk, and rototype fntegrated 3.5:2
ation, uplink reception, joperating problems. subarrays. 1.4:2 4.1:1
phase control, DC power 010304019 331 4.2:2 10.5:0.5
supply, and arc suppres- -
sion and other amplifier ) Use test results
protective measures? to fmprove and
Does the resulting power finalize subarray
signal exhibit acceptabl design approaches.
signa) purity and phase (Part of
stability? 011103019)
* HOTE: 03 desiqnates DOE tasks carried here for completeness .
NQTES
(1) Duratfons are given fn normally-scheduled (3) Lleg notatton: SS - start-to-start (S)  Task numbering code: AA 88 CC 0D € €C designates subject; e.g., silicon
work days, approx. 250 per calendar year. FS - finish-to-start A desigutes progras pha'e: solar cells
01 = ground-bssed research; D0 designates task ¢
(2) Kon-resource costs are for mater‘als and {4) Resources are defined in resources ¢

squipment not included in resources
library.

Yibrary.

Values are headcoint for each type.

02 = research fliynht tests.
BB designates technical ares,

e.9., solar arrays

E desigrates priority, 0-9 with
9 highest.

1-18€52-0810



8¢

SPS RESEARCH PLANNING
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1-18£62~0810

PROGRAM | SUBJECT KEY QUESTIONS MPLICATIONS APPLICABILITY| TASKS & NETWORK No. |DURATION  [NON-RESIURCE TASKS FED
SUrROCRA L S g ! (WORK DAYS) | cosT 5 LAGS RE SOURCES
PORER SUBARRAY What Yow-coefficient-of-] A low CTE waveguide A1l SPS Test various low _150 $10K 010304019 1.1:1
TRANS - OR expansion meterials has significant cost designs CTE approaches 011103029 1.4:0.5
MISSION [ ANTENNA anproach is best suited | and beam precision using and aluminum under 010304028 1.5:)
ELEMENT for distribution and payoff. A fully waveguides representative SPS 3.1:0.5
INTEGRATION] waveguides? satisfactory appro§ch for rf operating K 4.1:1
What are the effects of | has not been identi- distributioq conditions; select
power lerel and thermal fied, or preferred approach.
cycling” radiation,
How well can aluminum 010304028
waveguides be made to
: WOrk:
Do multipactor effects The SPS reference All SPS Test for miici- 300 $10K 011103029 1.1:1 L
constrain power levels design is in the designs pactor effects; 010304019 SS 104 1.4:1
on other aspects of multipactor risk using alter design as 1.6:0
distribution or 1ange. waveguides necessary to 3.2:0
radiating waveguide Multipactor will for rf eliminate. 3.4:0
designs? cause . acceptahle distribution 3,5:0
degradatic) of wave- or 4.1:0,
gquide hardwa: ~, radiation. 010304038 10.2:
what lightweight Low mass/area 811 SPS‘s Desfgn, test and
raterials or design approaches c¢could make | using evaluate low . .
approaches could minf- large-aperture microwave mass/area 300 $10K 011103029 }i} glgg
mize mass/arez, techniques much more trensmissfonf techniques 1'5:0 5 -2:0.
especially for solid attractive. 2"20'5
state transm!tter? 4'1:1'
i 010304048 a.2:1
]
NOTES
(1) Ourations are gfven in normally-scheduled {3) tag nmotation: S$% . start-io-start {S)  Task nusbering code: AA 88 CC DO € CC designates subject; e.g9., sflicon
work days, approx. 250 per calendar year. FS - finish-to-start AR designates progras phase: solar cells
{4) Re £ 1 01 = ground-based research; 00 desfgnates task ¢
{2) Mon-resource costs are for materials and sources are defined 1n resources 02 = research flight tests. € designates priority, 0-9 with

equipm:nt not included in resources
library.

library.

9 highest.
Values aw Peadcount for each type.

B8 designates technical area,
e.g., solar arrays



SPS RESEARCH PLANNING DETAILED WORKSHEET
o1 1 DURATION __ TNOM- T
SUBFROGRAM | SUBJECT KEY QUESTIONS IMPLICATIONS APPLICABILITY | TASKS & NETWORK NO. | Loy "Dve °"cg§§°‘”‘“ ;Af:‘s;sfw RESOURCES
POWER ALTENNA WiTT the power process- | Chopping-frequency Ty Analyze transient
A POSER ing and distribution effects could modulate | A1l SPS's and EM1 affects., 1.3:2
“ees DJSTRIBy- | System cause rodul>tfor |the power beam unless | except those |2) Select desiyn a0 - 110305028 1.7:1
HSSION Tron “ ]of the power bean cue to |« rropriite dreventa- that may use [approaches to SS 1.1:0.5
N internal EM1? Can tive design measures solar pumped [mitigate. 2.1:0.5
010305 transients and arcs de are adopted. lasers, 010305019
0 pravented or cont:alled |Transient damage is a 3) Conduct simula-
to prevent or at least potential risk in any Uons and subscale 200 $10K 011103029 1.1:2 4.1:1
limit damage to the high puwer system. tests. 1.3:1 5.2:1
system? 010305028 L1l 3
Can series-parallel Power processing -e- Solid-state |1} Conduct througn —
connection schemes be quirements can re:ult SPS simulation anr, 200 - 010305048 1.3:1 3.1:0.%
used to minimize power in 10% to 20% cost analysis. SS 150 | 1.4:0.5
processing requirements |increases 4. SPS ha;'d; y 010305938 1.7:0.5
for solid-state SPS's? ware. Series-paralle 2) Test serfes-
intercornect could parallel connecte ! 300 011103029 1.1:0.5  4.1:0.5
w minnnize this impact. subsrray or partial $50K 010304019 1.3:1 4.2:1.5
0 subarray. ;?i 3.5°1
016305048 B
3.2:01§
STRUCTURE 1) Develop definition
oraamics (MY mechanical vibra- Structural oscillations,) A1l 5PS's jof structure design 400 . 1
; tions influence perfor- |ff of sufficient using fncluding joint 011403029 1.1:1
010306 mance of tae power ampiitude, could affect | microwave lchararteristics; 1.7:2
transmission system? phase control of the power Kefine representative 10:1:0.01
Can undesiranle power transmitter. transmission [forcing functions. 3.2:0.5
oscillations be 2) Perform structuref
sugpressed? control ¢vnamics
anaiyses to assess
severity of this
prv-lem,
3' nalyze and simu- R
. suppression
L. nfques,
010306018
NOTES
(1) Buratfons are given in pormally-scheduled 13) Lag notation: SS - start-to-start (5) Task numbering code: AA 8B (L DD £ CC designa .
wory days approx. ¢50 per calendar year, FS - finich-to-start AA designates prugram phase: "'°h?' ce‘::55WJ¢C¢- ¢-9-» =flicon
- - arche 0D designatoe
(2) Non-resource costs are for materials and (47 Resources are defined in resources 01 = ground-based research;. y tast. ¢

equipment not included in resources
library.

1idrary.

Values are headcount for each type.

02 = vresearch fl{ght tests,
8B designates technical area,
e.9., solar arrays

E designaies oriority, 09 with

9 highest.

1-18£5C-0810Q
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XEY QUFSTIONS HPLICAT PLICAS TASKS & NEYWORK N0, | DURATION  [NON-RESOURCE TASKS FED
ISUBPROGMH SUBJECT EY QUEST] IMPLICATIONS APPL 1L17Y] XS ETWOR WORK DAYS) 20s7 8 LAGS RESOURCES
PONIR ANTENNA what )s the best Precision aiming is A1l SPS's 1) Develop ade-
784S - “ECHANICAL | arrangement for achiev- | required ' maximize employing quately detailed
M1SSION 7OINTING ir, the requisite gain and minimize microwave fntegrated dynamics 4
010307 mechenical aiming pre- qgrating lobes, power mode s of candi- /
cision (about one arc- Dynamic noise, un’ -s | transmissfon| date SPS configu- / /
minyte)? con":ned to small ra(l'!ons. ¢ /7 '
amplitudes, may art o
i:ﬁ::: d::;':::t:':’m deqrade phase contro) L 010401017)
Lo .g? or cause phase modu- T e e
use lstion of the pawer 2) Simulate and
Should sensing of the beam. analyze aiming ! 200 - 011103029 1.1:2
desired aim point be Mass and cos of the systems and develop 1.2:1
derived from the uplink | aiining and contro) 8 cost-effective 1.4:1
signal or from some systems ave predicted des{ign approach, ] 1.7
independent (e.q. to be an ppreciable X 10.1:01
stellar-inertial} part of overall SPS 010307018
- source? mass and cost,
(=] How can the electrical
and mechanical rotary
Joints be designed to
minimize the impression
of structral and
contrc! Jynamics noise :
on the transmitter? |
I
|
XOTES
{1) Durations sre given in normally-scheduled (3) Lag notation: $S - siart-to-start {S) Tash numbaring code: AA 88 CL DO € CC designates subject; e.g., stlicon

work days, approx. 250 per calendar year.

{(2) Ron-resource costs are for materials and
equiprent nut included in resources
library.

{4) Resources are defined in rescurces

Vibrary.

Values are headcount for each type,

FS - finish-to-styrt A designatas prugram phase:

01 = ground-based research;
02 = research flight tests.
83 designates technical ares,
¢.9., solar arrays

solar celly
0D desfgnates task ¢

E designates priority, 0-9 with

9 highest.
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SPS RESEARCH PLANNING DETAILED WORKSHEET
UBPROGRAM JECT ¥EY QUESTIONS IMPLICATIONS APPLICABILITY] TASKS & NETWORK N0, | DURATION  [NON-RESOURCE TASKS FED
SUBPROGRAY | sus g WORK DAYS)|  cosT §_LAGS RESOURCES
POsER ANTENYA
TIANS- MECHANICAL
MISSION [ POIYTING
SEAN Can potentially Although SPS beams ANl 5PS’s 1) Analyze sensor .
SAFETY hazardous fncursions would presumably be using systems (e.9. 400 - 011103029 1.0:1
010308 {e.q., afrcraft; marked as prohibited microwave usirg doppler 1.4:3
tallgons, ete.) into the | on aeronautical charts) power detectinn of 1.7
power beam be sensed? afr traffice might r trensmissfo] scatter~d radia- g.;:; 5
occasSonally stray tion) that zan be €4,
Can the power beam be .
shut off quickly engugh | 't @ power beam. employed.
without damage to the A means of detecting 2) Define auto-
SPS? such entry and shut- mated processing
ting off the beam may schenes that can
Are the appropriste be necessary avoid false slarms
TTergenly measures and provide ade-
compatible with power tp b fet
9114 operations” quate beam safety,
3) Incurpcrate
results 1n systems
studies and assess
impact on qrid .
operations, !
010308019
nOVES
{1) Ouratfons are given in normally-scheduled (3) teg notation: SS - start-to-start {5) TYask numbering code: AA 88 CC DD E CC designates sudject; e.g., silhcon
warx days, appros. 250 per calendar year, F$ - finish-to-start M desi solar cells
gnates program phase:
01 = ground-based research; DD designates task ¢
(2) Man-resource costs are for materials and (4}  Resources are defined in resources ’ € designates priority, 0-9 win

02 o retearch flight tests.

1-18€52-0810

euiprent not included in resourtes
Yitrory,

1ibrary.
Vulues are hesdcount for each type.

88 designates technical area,
e.g., s30Var acrayt

9 hghest.



SPS RESEARCH PLANNING DETAILED WORKSHEET
! Y QUEST IMPLICATION APPLY TY| TASKS 8 NETWORK NO, | LURATION  [NON-RESOURCE TASKS FEO
SUSPROGRAM | SUBJECT KEY QUESTIONS IMPLICATIUNS LICABIL] (4GRX_ DAYS) tost & LACS RESOURCES
PR LASER Can laser power tater power trans- Alternstive | Because of the
raass. TRAMS - transmission proyide missfon would circum- | SPS's relative immaturity
viSSIoy vission acceprtable SPS vent the environmental | usinrg laser | of this technology,
5309 econgmyCs? caoncerns associated power research tasks and "; ’///
Are there rombinations 'c'iiﬁs'n"itii";:‘f.ﬁzw transmissior ?&i:;;%;sxz“my / y ,
of laser p?'?' generd- Lo vd perhaps raise during the five-year
tion, tranwmission, and | o0 ones ). period. Repreven- -
reception technologies tative early tasks:
that can compete with 8ecause of t?e much * N
microwave transmission? | shorter wavelength, .
Specifically, laser transmitters Honizess conven 750 $100K 011103019 $5100 1.1:0.5 4.1:)
. . -pumped , 1.3:0.5 4.2:\
1) Can closed cycle would be suited to and fres-electron .3:0.54.2:
lasers be uierated over | much smalier apertures lasers. Perfom 1.4:0.5 4.5:1
pericds of years at high| and lower Vink powers Tt ator measure- 1.6:2
efficiency? than microwave $ory me 3.1:0.5
transmitters oty of efficiency, 3.2:0.5
2) Con adequate beam ' Leam quality, and
& cont-ol be achicved with perfarnance deqradea-
~ ?:g:-:ffic!g'cy mylte. tien i, Flre4 q19€09019 . B
nh fenarst ?2) Conduct expari- ) K
3) Can direct solar ments with photo- 400 $20% 03.103019 58100 ]..2-.?.3
pumping achieve adequate voitaic conversion -9
perfornance? of luser Vight to 2';5?'5
4) Are FfL's a promisin confirm high effi- 29
o;))Hon? > ﬁ L tency potentials.0)0309029 } R B o
5) What i3 the bast way 3) Csplore lexperi-
tu work around atmos- mentally) ' recti-
D meather putoft jrcation, plesra ap-[ oy $150K 011103019 $S100 |  Some as 010309019
ro ams Y - 4 ’
sity? Alternaty recet- verse FEL'S. 010309039
vers? Recelvery in fa- ) Assess laser ope |~ —
vorable Incations? Just l%onzitz sy:le;s 4
Vive with the problem? wtudlus. ””’,f
Part of 011103019 / / /
s
MOTES
(1) Uurations are given in normally-scheduled (3)  Lag notation: S5 - start-to-start (5) Task numbering code: AA 88 CC DN £

work days, approx. 2%0 per calendar year.

12}

Non-resource costs are for materfals ant

ecuiprent not included In resaurces

liorary.

FS - finish-tc-starvt

(4)
iorary.

Yalues are headcount for each type,

Resources are defined In resoyrces

A destgnates progrem phase:

01 = ground-based research;
02 = research fliyht tests.

B8 designaies technica
e.c., solar arrays

ares,

CC designates subject; e.9., silicom

solar cells
00 des‘gnates task ¢

€ dtsignates priority, 0-9 with

9 highest,

1-18€52-0810



SPS

RESEARCH PLANNING

DETAILED WORKSHEET

SUBPROGRAM | SUBJECT

XKEY QUESTIONS

IMPLICATIONS APPLICABILITY] TASKS & NETWORK NO. | DURATION no«egsoum: TASKS FEO

£h

6) Whas apyroaches offed
promise for efficient red
convergion (to etectri.
city)? vrotnvoltaics?
1R rectif cation? Plagymy
devices (e g , telec)?
High temperature thermal
engines? Inverse FEL's?

WORK DAYS & LAGS

RESOURCES

wes
")

(2)

Durations are given in norms)ly-scheduled
work dagy, appror. 250 per calendar yoar.

Ron- resource cotts are for matarials and
equigrent not included in rescurces

Vidrary,

(1

(4

Lag no%ation: S3 - start-to-stert
F5 ~ finlsh-tg-start

Resources are defined in resources
1ihrary.
Values are headcount for each type,

(5) Task numberiAg code; AA BB CC DD € CC designatas subject; e.g., silicen

M dasignates program phase: solar ealls

01 = ground-based research;

02 = research f11ght tests. 9 highest

B8 designates technical ares, ghest.
e.9., solar arreys

D0 designates task ¢
£ designates priorfty, 0-9 with

1-18€652-081 0
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TS LTueY te, Lysters Lt fies
14 teleer Cesiga
0pgrnanre;, e 1.1:2 1.4:3 13.2)
enyineering ars 1% 011103029 1.3:2 3.1:1 2.1:2
presactntiing
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. } . RRLAL) | I gpr—— e Py —
1S STRY ASSESS b COMARE PONTR TRANSMISSION TLOMOLOLY 5110%.79 ©w ) il R
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ALY
(1} “.retiors are given I nurnally-schedyled (3} leg mtatton o0 - itart-ta stert (9)  Tary nutering code. M BB CC 0O € « m:r::i svbject; e.9., silfcon
p .
w.re Lagt, sypras. 250 per colendar year. FS - fimiin-to-stert AA desigates program phese © ‘ni,ﬂo’.eﬁtnt .
. ¢ 01 » ground-besed reseerch, [ desione’
{2}  ‘w.c-reinurce conts are for seteriyils and (4} Pesources are defined fa resources .

. xant not (ncleZsd fn reources
Lrbrery,

Yibrary.

Yalors are hesdrount Tur each type.

e.3., solar srrays

sres,

02 « research flight tests.
M detijnates technicy

wlority, 8-9 with
? highes

1-18£62-081 0
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SPS RESEARKCH PLANNING DETAILED WORKSHEET
. & -\ DURAT 10O% NOW- R SOURCE TASKS FED
18.3£ CY VEY {RIESTIONS IMPLICATIONS APPLICABILITY] YASES & NETWGRK MO,
= 9~ s | g o {womg OAYS) oSt § 1LAGS RESOURCE S
R tescvat, | will sctive Zenping be P ttructurey will AVY 4P%s Develop fetasled,
PR UUTEAN G TN 4 racessary ne dasirable| s-oessmably hace cary (ntarrated Stegs. L0 - 0107018 1.1 2
T meuzepny past of e L% ettitude Trttle dissiattve tucal and control 13 1.7 1
ALY 44 o4 cnfisiration cun- camping and wi)! hase dgramicy sarie)s 010401027 3.1.0.%
tegl senee®  1f to, vary tow-frenuency inrtudieg foreing 58 1 2‘().5
10401 now Can actise danping ey, The tire functions tach 8% 011104018 .:2:2
e Lafeiy appited, eequitred fur oyedlla- jravity qradient, 10.1:0.01
cursicering the treccu- tiony G “Zacay nays he attitude cuntrol,
raziey of notalicrg and 32 long that undesir- and therwal cyrling.
ere risk of esriting ale ar narzardous Aptly various types
urms inled or poorly asetllatisng say M 484 degrees of
soiieied rodes? a grotim unless passivn angd aclive
actlively domyed, a0 ing a1.4 suée
suppression,
Intrssuce variationy
'nte the nide
representative of
ieiieng errory and
A53411 Syt lem
stabhility. Aviess
reed for artive
Bexpteng
10471017
Can advanced control !;u and cost savings,| ALY 4NS°y r'»,nlof ey as 100
techno!d e awplled i1 strusture cmt ar previous task, 01110401
°s :»-.nnyuu of more savings asceed control but for vary 1ight- sa1e Swme o3 Moove
flecitly {and theretore ensts, weight flesitle
2%idly Tighter sad structures, Atsess
cheaper) structures than stabiiity and
represeries in the controlisbitity,
curcent Laselina?
0104061027
ngres
1) Du-alicns ire givem 1 morwally-scheduled (3) Llag mtition: 45 - start-to-start (%)  Tosk nusbering coce: AA B8 €C 00 £ €C éesionates subject; o.g.
$)) wors days, Approx. 750 per calendar year. FS - Tinich-to-slart 3 desipnatas orogram ) . “u:":."’ ect; o.9., silfcon
- . dest
(2) Mon-resource corts are for materfels and {8) Resnwecas sre defined In resources gz‘ N m‘m "“‘::::o £ "li::‘l:: m‘h -9 vith
equipennt not iacleded 1o resources Vibeary. B8 sesignates techaical sres, 9 highest,
Yibrary. Yalues ace hesdcount for each type. .

2.4.. solar arrayy
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SP¥S RESEARCH COANNING DETAILLSD  WORKSHEET
————y—
SLapROGRAM | SUBJECT YEY QUESTIONS 1MPLICATIONS ACP ICABILTTY] YASKS & NETWORK MO, |PURATION  INON-PfSOURCE TASKS FED RESOURCES
- (¥0PY DAYSIL 08T _ & LAGS " I
555 STRUCTURAL | What structura) desfgn  [Additfona) structural A1) sps- 1) Perform struc- 250 - ul0402018 1.1:2
STrLLTURES |DESTAN approaches are best design and analysis fs s tural design and %52 2.1:)
019292 sufted to the various  |nesded to ensure that analysis tradeofts 01040%017 3.0
$PS requirerents? How |structural options, in greater detat) $5200 3.2:0.%
e these influented by Jrequirements, and than thys far 011104018
considerations of pre- 1esues are defined to attor,.Vished,
aisrey loars, stiffnecs, tne degree necessary
mag3, o3 treand) for structural dynamics 011104028 l,
erviror- ent, congteuc and materials tecnnology TTUTTmm s e -
ability, packaging, tasks.
materials selection, fgpi:?:;:'IQ 300 $50K g}g:g;g}: 1.1:11
and 1ife? irat are the sentative test 5 3.1:0.5
perts to develop 50 3.2:0.2
appropriate cesign allowatles dat <49,
techniques and allow- ate 3.4:0.5
ables? 4.111
Ci%402018
by JOINTS & What stre.tura) join- soints are the most Im. | A1l $P§° Les
[ea) . 3 . SPS's. Lesign, anal R
7:«5{1{;055’(.) ‘ng 8§ fastener tech. portant part of a 'dbr?o’a!l‘ :nzz:eit 450 $25¢ 011104018 1.1:2
010853 ntqies are gppropriate (structural desina. Bterritive joint 010405017 3.1
tn 9PS, cousidering a1l [Joint slop 1f sionifi- L fartaner technolo- 55200 3.2:0.5
the requirerents and rant will greatly com- qies and means of 3.4:1
conitraints? Can fas- (plicate structure and vertficatinn. 4.1:2
teners be designed to contral Cynamics, The
204 foint s1ap? How |integrity of the struc- tover apprirations
can Joint inteqgrity Yest]ture nust be verified to main structure,
be ietermined or as- during ar afte~ fabrf- Lglar srcay sup-
sured? cation in space, port, ang MFTS
structure,
tvaluste and select
be <t approaches
010803018
NOIES
{1) Durations are given in normally-scheduled {3) 1ag notation: 55 - start-to start (S)  Task numhering cnde: AA B8 CL DD E CC designates subject; e.7., sflicon
wirk days, appros. 250 per calendsr yesr, fS - fintsh-to-ctart A destgnates progras phase: o :ol:r c:\)sl .
. s 01 = ground-based research; ¢3ignates tas
(2) ion-resgurce cists are Tor saterials on? (8)  Resaurces are defined in resources E designates priority, 0-9 with

euiprent not 1ncluded in resources
Yibrary,

Vibrary.

Yalues are headcount for each Lype.

02 = research flight tests.
88 desiqnates technical area,

e.7., solar arrays

9 highest.
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SPS RfSEARCH PLANNING DETAILED WORKSHEET
SUEPROGKAM | SUBJECT KEY QUESTIONS IMPLICATIONS APPLICARILITY] TASKS & NETWORK NO, |DURATION  inOn-RESOURCE TASKS FED
- QORL DAYS) (41334 & LAGS RESOURCES
$ps THE RMAL How c3n structural ele- | The SPS designs 1in- AlT SPS*s Conduct Gesign, 500 $10K 011105018 1.):2
STAuCTURES] PROTECTION| ments best be provided voive severe therma) [but particu- | analysis, and de- 3.1:0.8
8 CONTPOL therma) protection and enviromrents, e.q,, larly {ipor- ) tafled modeling of 1.6:0.5
010404 control, especially in tn the power trans- tant, for protection/controf 3.4:1
high therral loading mitter. In these sams|those employ{ methods. Fabricate 4.1:1
areas? Can celective areas, use of compos- [ing high- test articles for |
foil wrauping and/or {te materials such a3 |power micro- | pronfsing approaches
therral control conat -« i graphite fs highly de-{wave 1inis, test in representa-
cause the structure to sirable, yet such e g., shove | tive SPS thermsl
run cooier than the pre-] materialy are not com-|3-404, environments and
cominant thermal envirom patible with severe evaluate,
ment, €.9., to 4llow usel thermal environments. 010404016
of tomposites in hot
areas? How can we
rinfmize surglint from
e L treerad control surfaces? 4 N I
& HARDWARE Wnet production pro- Low-cost production of| All SPS’'s Analyze production
PRODUCTION] cesses can be yued to large space structures procestes and re- .
~ 010405 produce SPS stryctural {s an important ele- late processes to So0x $20K 011104018 ::“, 5
elements , or space ment of achievemen® achievab‘lity of 1'812'
beam fabricator pre- of SPS economics goalsl cost and precision 3"“
parod stock, with the tome of the SPS struce goals, 3249
required precision at tures wil) require Conduct exploratory 3.4:2
Yow cost? This ques- ‘ :
high precision. tests of promising 4.8:2
<fon particulariy ap- production tech-
pltres to automated nigues
layup, etc., of com- e
posites. 010405017
Assess
Selact 011104018 60 011504018 .y 2.%:2 3.2:¢.%
2.5
Select 011504013 o
NOTES
(1)  Duretions are given in noml;y~5(hﬂ.dulgd (3) Laqg notation- SS - ::urt-to-surt {5) Tasr numbering code: AA BB CC 0D £ CC designates subject; e.g., stlfcon
. X. . - .to-
work days, approx. 250 per calendar year 39 afsh-to-start M drsignates progras phase: o ::::;n::::‘tltt '
{2) rhon-resourte <osts Are for materials and (4) Resources are defined in resources 01 = ground-bs-ed resesrch; E designates priority, 0-9 with

N2 = research flight tests,
B8 designates technical ares,
e.9.. solar arrays

vsuiz-ent not included In resources

1brary.
Yidrary,

. 9 highest.
Vealues are headcourt for esch type.



SPS RESEARCH PLANNING DETAILED WORKSHEEY

8Y

SUBPROGRAM |  SUBJECT KEY QUESTIONS IMPLICATIONS APPLICACILITY | TASKS & NETWORK NO, Cvonx. onvs) |"OGAESOURCE | TASKS FED RESOURCES
MATERIALS | CRITICAL What materials applica- SPS's need long life A1l SPS's 1) Survey materials 200 - 010501038 .12
3 MATER]ALS | tions are critical? In to achieve favorable usage versus 011105028 1.5:1
£33CCSSES those applications, what | economics. environment and 2.1:%
{oies01) cardidate materials Firther, even though applfcation
0y ' » q
{0105) ng" 2“5’;}“} °:h book life {writeoff 2) select
<dequate "i7e 1n the period) may be 30 candidate materials
applicable enviragnment? ears . actua) service
How can materials be ¥” s.h 1d be longer 010501018
protected (e.g., by up :osﬁguto 100 ;ggrs' _)
retal plating or foil ' 3) Develop Vife-
wrapping of composites :0 fur%herﬂe‘:hav‘\c?mu testing methods, 300 $10x 010501038 1.1:1 10.2:0.2
to pratect fronm Y.v.]? igg?:m:sof u’l':hr:mte ¢ including new 331 1-5:1
Can we find materials B ienoeal of wormovs approaches such as 4.1:0.5
that don’t need coatings? “gt‘ Paul Lindenmeyer's 3.421
How can we improve 4 s- thermodynamic
accelerated life testing approach,
of materials to provide
assurance t))f very long 010501028
{-50 years) Yife in a 4) Cocrdin ith T
Life-test 1000 $50K 011105018 ate with Task
reasonable test period? materiais and £5.200 ) 0102019!8 R
protection methods. :;; g:gS 10.2:2
010501038 o o
[ 5) Set allowables
8nd other design
parameters as 100 - 011505018 1.1:2
appropriate, 2.1:1
011105018 2.5:1
NOTES
(1) Ourations are given in normally-scheduled (3) Lag notetion: SS - start-to-start (5) Task nusbering code: AN BB CC DO E c dc:ignnf? subject; e.g., silfcon
work days, approx. 250 per calendar year. FS - finish-to-start AA designates program phase: o d‘:s:;n::e‘s‘ust p
0] = ground-based resesrch;.
(2) Non-resource costs are for materials and (4) ;!:;ources are defined in resources 02 = tecearch flight tests. € 3';}::‘,,‘:‘ priority, 0-9 with
included In resources rary. . .
a‘;if:‘;"t not Yalues are headcount for each type, Bo :;19.“:3:'.'“:?;:;2“ sres,

1-18€52-0819




SPS RISEARCH PLANNING DETAILED WORKSHEET
L
SUBPROGRAM | SUBJECT KEY QUESTIONS IMPLICATIONS APPLICABILITY; TASKS & NETWORK NO, ?33::182'5) "°"£§§?°”“C£ ;A::zSFED RESOURCES
VATERIALS 8] HIGH TEM- What composites {es- Some of the SPS sys- Al SP5's Test high-tempera- 700 .
:R?‘EESSES PEZATURE pecially Yow-CTE com- tems are thermally ture composites in $100K 011105028 1.1:2 2 parallel effortd
COMPOSITES | posites) are best sufted stressed, e.g., the appropriate thermal )-3:2
te SPS applications in taseline power trans- enviranments., "4:'
high terperature areas, | mission antenna, Develop ' Test new ,'5:‘
e.g., the MPS or ther- | optics and heat re- materials systems s 1641
mal rodtator systems? Jection systems]{or avaﬂ?ble and aop- 3’,:‘
lasers. Thermally propriate. ‘o
What c2n be done to en- - 3.2
hance Yife? Are there hot aress may need tvaluate particu- 3.4:2 Tota} for 2
good dimensional sta- :
applicable metal-matrix Bility. Some of these lates and oulgassinq 3.5:2
(e.9., graphite-aluminunf; needs ;reasignificant problems (see fol- 4.1:1
sapphite or silica- challenges .o the com- Toving task area). 4.2:1
4 ) o . Conduct evaluation 4.5:1
reinforced altuminum) posites technologies Londuct e [}
technolo)ies? ’ tests oY metal 10.2:2
matrix systems.
Evaluate and select
pramising materfals
+ systems. Part of
o .
U e e 011102028
MATERTALS & OUIGASSING | Can emission of gases, Outgassing and parti- | A1 SPS's Test and evaluate,
PROCESES | & vapors, and particu- culates emission coul (may be of | in conjunction with
PARTICULATEY lates as a result of cause chronic, unac- secondary previously noted M&P
the combined vacuum, ceptable problems withi fmportznce | tasks, particulates
thermal, plasma, UV high-voltage or micro-| for solar- | and gas/vspor emis-
and radiation environ- wave system operation.| pumped |aseJ sion,
ments, be controlled S¥S's). Assess by test in
to the degree necessary conjunction with
for successful opera- stressed insulators
tion of high voltage and microwave/laser
and microwave systems? devices, problem
“Yhat constraints are severity. Select
placed on mate-isls and evaluate mate, i
selection and system als and system de-
design? sign approaches that
can minimize this
problem area.
010502019
NOTES
{1) Ourations are givea in normally-scheduled (3) Lag notation: SS - start-to-start (5) Task numbering code: AA BB (C DD £ CC designates subject; e.g., silicon
work days, approx. 250 per calendar year. FS - finfish-to-start AA designates program phase: 00 ;:u'.r cells
01 - N b signates task ¢
(2) Mon-resource rosts are for materials and {4) Resources are defined in resources 01 = ground-based research;

equiprent not included in resources

library,

library.

Values are headcount for each type.

02 = research flight tests.”
AB designates technica

e.g., snlar arrays

ares,

9 highest.

E Jdesignates priority, 0-9 with

[-18€62-081 ¢



SPS

RESEARCH PLANNING

DETAILED WORKSHEET

0¢

DURATION NON-RESOURCE TASKS FED
SUBPROIGRAM SUSJECT KEY QUESTIONS IMPLICATIONS APPLICABILITY| TASKS & NETWORK NO, WORK DAV3) cosT & LAGS RESOURCES
MATERIALS |MICRUZAVE | What materials options Low-LTE s essential Mainly Develop, test and 350 20K 011105028 1.1:1 4.1:0.8
LS AAVEGUIDE provide the combination | to high efficiency bas)ine evaluate candidate 1.4:1 3.4:0.5
PRICESSES |5 LARGE of low coefficient of for the baseline SPS's but approaches such as 1.5:0.5 3.5:0.5
0PT1LeS thermal expansior. (CTE),} micrewave distribution | also may plated or fail. 3.1:0.5
SUBSTRATE high surface conductiv- | and radiation system, apply to coated composites, 3.2:0.5
MATERIALS ity and long life at solid-state | metal-impregnated
high microwave power Materials needs for and Yaser composites; metal
under thermal cycling long vpe:ating 1ife options. matrix composites;
conditions, appropriate | optics systems are low-CTE metals,
to SPS microwave wave- less explored (vis-a~ 010503018
guide applications? vis SPS) but ma,
involve similar needs. 350
Are there analogous Analyze optics 10 011105028 1.6:1 4.5:0.5
questions as to laser requirements and 1.5:1 3.4:0.5
optics substrates? conduct appropriate 3.1:0.5
What materials are materials develop- 3.2:0.%
applicable? ments and tests.
010503027
Assess and select
materials
011105028 } 200 - -- 011505018 1.1:1 3.2:0.5
2.1:1
011505018 F [1] ] 2.5:1
NOTES
(1) Durations are given in norma)ly-scheduled {3) Lag notation: 5SS - start-to-start (5) Task numbering code: AA BB CC DD € CC designates subject; ®.g., silicon
work days, approx. 250 per calendar year. FS - finish-to-start AA designates program phase: o0 :o‘ar cells
. « ground- srche esfgnates tesk £
{2) Non-resource costs are fur materials and (4) Resources are defined 1n resources 01 =g based research;.

«wipment not fncluded in resources
library.

1idbrary.
Values are headcount for cach type.

02 = research flight tests,
BB designates technica
e.9., solar arrays

area,

E designates priority, 0-9 with
9 highest. e

1-18£62-081 0
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SPS RESEARCH PLAMNNING OETAILLD WCRKSHEET
5 ; N MPLICATIONS APPLICABI! ITY] TASKS 8 YETWORK NO, | DURATION NOK-RESOURCE TASKS FED
SUSPROGRAM | SUBJECT KEY QUESTIONS ! | (Work_DAYS)|  cosT & LAGS RESOURCES
FLIGHT THEORY & What mathe-aticai ap- Structural and control] A1l 5PS’s | Review applicable U0 .- 010601027 1.2:2
CINTRMLS SUF IWARE proach is best suited to] frequencies will not research and tech- 050602017 1.7:0.5
tSYSTEM flight contro! of large | be as far separated os nology vn structure $5 200 3.1:1
cryte 01060 flexible space struc- one might wish; they and control “ynamics| 3.2:0.3
i tures? Are acaptive may even overlap, Develop appropriate
algorithny, e gé: that Active damping of ertensions and
sense ¢f tual maces, oSl Ctructural dynamics advancements 1n
sible or practical? may be required. zhggry.«9}9§Q1913-_.r -
What coftware design ap-| Control system and 5;§e16£‘software and
proaches are best con- software operation wusﬁ systems architecture{ 700 .- 011106028 1.2:1
siderino the realities be validated by simu- approaches; simulate 55 200 1.7:3
of prejected sensing, lation ---full-scale as appropriate. De 3.3:0.1
computing, and actuation{ ground tests are not velop software vali- 10.1:0.02
technologres? How can | possible. dation concepts and
the software be valida- approaches. f
i
te? B L 010601027
FLTGHT SCUSING What sensor perfornance | Sensor performance may] AVl SPS's | Analyze sensor re- 200 —— 010602027 1.211 3.2:0.2
COYIROLS can be achieved con- be critical to Ltable quirerients and as- 011106018 1.1:0.5
L SYsiiM | 010602 sistent with long life? | and reliable or ation sess 50132565§3P; 55300 1.6:0.5
08 TROL khat kinds of gyros, of the flight control nology. 01
star sensors, etc., system, Conduct critical
should be used? How experiments as necesd 1 .
should sensors be in- sagy to define de- s 10K 221528028 }Iféz
stalled, e.q., on velopmen? approaches 3.1:1
structure or on specially - Acalyze sensor in- ‘.2:1
designed platforms? stallation fact .rs, 3.5:1
010602027
NOTES
(1)  Ourations are given fn narmally scheduled {3}  lag notatlon: $S - start-to-start (5) Task numbering code: AA BB CC DO E CC designates subfect; e.g.. silfcon

work days, approx. 250 per cal:ndar ,ear.

{(2) Non-resource costs are for materidls and
enuiprent not included in resources
Tibrary.

(4) Resources are defined in resources

libvrary.

Yalues are headcount for cach type.

FS - finish-to-start

AA desfgnates pragram phase:
01 = ground-based research;
02 » research flight tests.
88 designates technfcal area,
e.g., solar arrays

solar cells
00 designates task ¢

€ designates priorfty, 0-9 with

9 highest.

1-18€52-0810
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SPS RESEARCH PLANNING DETAILED WORKSHEET
—— - CURAY ION NON- RESOURCE TASKS FED
SUE2RCGRAN susJLC! KEY QUESTIONS IMPLICATIONS APPL\CABIL]TI-FTASKS & NETWORK NC. (WORK DAYS) COST & LAGS RESOURCES
SLIGHT ACTUATION | Can large, e.g., 10,000 | CMG's are a prime ATl SPS's, Analyze and 200 -~ 010603026 1.1:1 1.7:0.5 3.2:0.5
CONTRGLS kg, LMG's be built with ! candidate for antenna Conceptually design 1.2:1  )1.3:0.%
4 010603 adequate efficiency and [ precisfon control, targe CMG's, 3.1:0 1.4:0.5
SYSTEM long Yife?
CCVIRGL Torque reguirements 010603016
Is bearing technology, w11l dictate use of — "
for example, adequate? Targe CMG’s. onduct wheei, . . .
motor, and bearing 300 10K 011105028 1.1:1 4.1:3
tests as appropri- 1.2:1 4.2
ate to ensure pre- 3":‘
cision attainabflfty, 3.5:1
and ljfe. 3.1
010603¢26
What mechanfial 1.e., Mechanical actuation All SPS's Analyze electro- i
farce or displacement) is needed for antenna mechanical, electro-l ° 0 011106018 L3:1 3.):0.8
actuation technolugy drives, adaptive magnetic, piezo- $5100 1.2:1  4.2:0.5
should be used for optics, subarray electric, and elec- 1.6:1  3.2:0.%
these large systems? allignment, and other trostatic systems. 3.4:0.5
How can active damping functions, Conduct feasibility 3.5:0.5
actuation be imple- tests as appropri-
mented? ate.
Can electrostatic con- 010603036
tral be used for large
thin-film reflectors? Analyze flight
Contrnls Technology 200 011106 28 2-|f1
Applications to SPS 1.2:1
systeqs. 2'2:1
011106218 2.5
Assess Flight Con-
trols Tech. &0 011506018
011106028
Select Flight
Controls .ech, 0
011506018
MOTES
(1) Durations are given in normally-scheduled {3) tag notatfon: S$S - start-to--tart (5) TYask numbering cude: AA B8 CC DD E CC desfignates subject; e.q., silicon

work days, approx. 250 per calendar year. F$ - finfsh-to-sutart solar calls

DD designates task ¢
E designates priority, 0-9 with
9 highest.

M designates program phase:
01 » ground-based r-<earch;
02 = research fligh. tests,
BB designates technical area,
e.q., solar arrays

Resources are defined in rescurces

Jibrary.
Values are headcount for each type.

Non-resource costs are for materials and (4)
equipment not inctuded in resources

library.

{2)
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SPS RESEARCH PLANNING DETAILLD WORKSHEET
KEY QUESTIONS IMPLICATIONS APPLICABILITY | TASKS & NETWORK NO. | PURATION ~ THON-RESOURCE TASKS FED
UBPROGRAM | SUBJELT . s - NO- 1 twore DAYS) cosT & LA3S RESGURCES
. Can a low-cost micro- Each SPS will likely ) Develop preliminar,
LI ?51’ p-  essor be developed require thousands of A1 SPS’s hardwire and soft-y 200 - 010604027 1.4:2
CoWTSNS PQUISITION| 4 urve as a remote such devices. Thelr ware design for a Sy 100 1.2:1
,%M ,,".ErerT acquisition and command | cost could be signifi- standard micropro- 1.1:)
§[?;i st unit? Will it require cant. cessor RACU, Analyze 1.6°2.5
ConiFdL radiativn shielding? radiation sensitivi- 3.2:9.5
010604 ty and determine
shielding require-
ments.
110604017
Can the system be Operations caost can he ps Tevelop Systems
desioned to in.orpc mininized by reducing A1l SPS's architecture and 400 - 011106038 1.4:2
fault-tolerant comp: operations personnel software desicn 1‘7j2
ters and software ‘ required for sy.tem approach. Perfnmm 3'110 5
high degree of onbu. . monitaoring and comtrnl, software simula- 3'2[0‘5
autonomy as regards and for replace/repair tions to assess 10’120‘01
fauvlt detection, maintenance. practicality of i
isolation, and correc- approach; cvaluate
tron? and update approach.
010604027
Can cata acquisition be [Fiber optics will A11SPSTs Design, fabricate, ———t
designed to use electro- |minimize mass, cost, test, and evaluate 300 X .
optical devices with EMI susceptibility, electro-optical or 10 011106038 }'z_f :'g:;
fiber optic inter- and radiatica sensi- optical 1nsiruments l.lzl 3'2:0 ‘
connection? tivity. for measurement cf '.l:l sCoBes
voltage, current, 5'411
temperature, strain ‘e
pe ' 3.5:1
pos.tion, and
pressure.
010614037
Assess data acquisi-
tion ard management 200 == 011506028 2.1:1 2,51 3.2:1
technology. 1.4:1
011106038 HY |
Select data acquisi- —
tion and mapagement. 0
technology.
] 011506928
NOTES
(1) Durations are giver 'n npurmally-scheduled (3) Lag notatior: §$ - start-to-s.rrt {5) Task numbering code: AA bs CC OL E CC designates subjert; e.g., silicon
wor’ days, approx. 250 per calendar year. 7S - finish-to-start AA designates program phase: 00 ::l:;n::‘:st v e
» o . es tas
{2) ‘.n-resource costs are for materials and {8)  Resources ar2 defined in resources 01 = yround-based research;

erniprent not included in rescurces
library.

library.

Values & e headcount for each typi.

02 = research flight tests.
B8 designates technical area,

e.q , rolar arrays

£ designates priority, 0-9 with
9 highest.

1-18£6¢-08140
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SPS RESEARCH PLANNING DETAILED WORKSHEEY
- - T F
SUBPROGRAM | SUBwe. REY QUESTIONS. INPLICATIONS APPLICABILITY | TASKS & NETORK HO. [PRATIOR . [NON-RESOURCE [ TASKS Feo RESOURCES
500 100K
SPACE STRUCTURE | «hat quality of structure]Beam machines solve a ANl §PS'y, Continue beam 020701017 Tzol€;f°f¢$ 144
CONSTRY- FABRICATION can he wade by beam major problem 1, the machine technulogy. 011107016 1.1:6 4.1:4
Tion 8 machines (i.e., how constriuction of vary Analyze applicabil- 1-1:1 2'4.:2
MAIYTENANCE] 010701 st-aight, how strong, large space structures: ity to a varie.y of "422 *
*tc. )™ How fast can they |packaging density. applications and to 1'112
uperate™ Can they be Their performance and secondary tasks, 3'2:‘
used to make high-tem- technical features are Design, fabricate, &t
perature -omposites? critical tc the integ- and operate test
Can thev accomplise *ity, mass, Cost, and machi =3 to demon-
secondary tasks such as |life of large space strate key features
installing hardpoints, structures, The tech- and capabilities.
wrapping with foil or nology programs should 0107::1017
other UV protection? ascertain where they Conduct a TTight ; . . . :
How tong will they last? |can be used and where verification of 400 156 011107018 g';:g :';fg :’;Z}g :8'g:g.2
how adaptable are they A)ternative methods opcrability of a 2'3:3 "413 3'4:3 4.1:1
to various structural must be employed. test machine on a 2.8:5 1.7:2 3.6:3 '
designs, &.g., closed shuttle flight, 2‘5:2 3'125 4'5:5
sections? 2'6:2 3'2;3 5'421
At 3T 020701017 1.3:3
what alternative {to A wide range of require-| AT] SP3's Deive a camprehen« K .
hean machines) technol- ments exists for many sive set of struc- 200 e 010701037 i';j{ 3.2:1
24129 are necessary or types, shapes, etc. of ture design and 2'2',2
desirable *o round out structures. Beam operaftional requfre- M
an adequate inventory of Jnachines will nct Ttkely mnents .
st-ucture fadbrication he able to fulfill al} _?10?0!02%
technologies? How do requirements, nalyze, design . .
| these relate to special fabricate, test: and 400 0K 011107018 };3 5 2.1:1
prublems such as high- and evaluate 3.1:1.
precision or high-tem- candidate structure/| 3'220 5
Eerature ronpot i te fabrications solu- 3'4:"
tructures? Zpecial tions to those "I:l
shapes, etc.? requirements. not b
best served by
beam machinas.
010761037
HOYES
(1) Durations are given in normally-scheduled {3) Lag notation: S5 start-to-start (5) Task numbering code: AA B8 CC DD € [/ 4 ::::gn::“ssw,jut; e.9., sflicon
work Hays, approx. 250 per caleudar year. S - flatsh-t -start A designates program phase: 00 designates task ¢
0l = griund-based research;
(2) Non-resource costs are for materials and (4) Resources are definey in resources

equiprent wolt included in resources

Vibrary.

brary.

Values are headcount for each type.

02 =

“:search flight tests,
88 des{gnuies technica
e.g., solar arrays

area,

E designates priority, 0-9 with
9 highest.

1-18€52-081 0
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SPS RESEARCH PLANNING DETAILED WORKSHEEY
4CRNCRAM U8JECTY YEY QUESTIONS IMPLICATIO%S APPLICABILITY [ TASKS & NETWORY KO.[ DUKATION NON-RESOURCL \  TASYY ¥¥D
R "‘ = RELS 9 WOPY. DAYS) cosT 3 LAG. RESOUKCES
LRRIE O PMATERIALS [ Hew effective will Many assembly asks AVl SFS'y eeelop simulations | 500 $50r 011102018 IBEDEBD
AL ERSY B ranipulatnrs be for have been fdeatified And tests using 010703117 1.2:0.5 2.2:1
) s. o [ 7 cenernryction and aLsen- that wil) require use eafsting and/or $52460 1.7:11 2.6:3
VAINTENTSLE [ AT IS bly t3ihs? tiow desteous | of ranipulators  The Lrranaogrd/beats- MNGLU1852°0 2.1
0YeINe sre trey? Wnat biads spred ond effacticness Urary man‘palitors, 3.2
Cf tasvs can they per- of thetr cpwration Te.t repreventative 010707015 3.4:°
fourm?  Row fagt can they | oy L saynifroant iy acnebly tavks £5750 0.1
wiri > dhat bards of setting cierall Cone WATh gernng ity 00709012 .1
softiare ¢r a_to-piiot structon Lere ¢nd coot] tion,  Inuvesting te (Resource level assumes
telp can be pro,ideg o and wrll Certainly sof tware/austopt lan 010709014 no shuttie flight)
the spera . 0r’ o what inflyence the design Vids, Perform key 55300
dugree will e dyranfcs [ uf eonsteuction opera- tests on shuttle
of es.erbly tasks te t1nns a5 well as SPO sortic 1F necessary.
coplicated by the hardware,
dyranics of cherrypickersy noiLzen?
A' ¢t abnoyt tperator
dea1rg?  Should the
wuersltr Le at the unit
Gr can he pe recgle?
I SNSRI DS GOV SRS S -
JOINT & Howocan we best provide | 9PS’'s cannot be A1l 5PS's.  Oesign, analyze,
AGSEMBLY rears ¢f astarance of ossembled and tested fabricate, and test 500 $10K 1.0:2
INTEGRITF Jstructural/mecharical or {¢n the qground, frnteqrity assurance 011107018 3.1:0.%
010/03 fload joints wade fn a Accordingly, quality Sevices and pro- 3.,2:0.5
construction operatinon? joessurance procedures vlures  Conrdinate 3.4
noat cembination of SHS aud guLign agproarhey Wrt) thernal syqlems 4.1:)
Pardasre detign and are wssentic) to the and o tructures 2.6:)
construction pparations lability to suicessfully Tasrs,
Lrocedures are construct .ne of these .
appropriate? large artifacts {n 01s 010208047
spact. 4 010403018
byoreson?
NOTES
{1) Durations are given in normally-scheduled {3) lag notation: ;;‘ - ;:‘;‘t;w”‘"’t (5)  Tesk numbaring code: AA B8 CC ODE cc ::::2":::::””"' e.9., silicon
work days, approx. 250 per calendar year. - finish-to-start M designates program phase: 10 desigrates task #
01 = ground-based resesrch; E designates priarity, 0-9 with
(2) .on-resource costs ere for materials and (4) Resources are defined fin resources 02 « research f14ght tests. 9 highest. *

equiprent not ircluded in resources

library.

ibrary.

Yalues are headcount for each type.

¥8 dasignates technical ares,
e.9., solar arrays

I-18€52-0810
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SFS RESEARCH PLANNING DETAILED WORKSHEET
, - MP TION APP| 1TY | TASKS & NETWORK NQ {{ DURATION MON-RESOURCE TAS
suaeadsRAM | SuBJECT KEY QUESTIONS IMPLICAT 1ONS LICABIL JJ&Q‘M‘VS) P ‘Al:assno RESOUKCES
sg:rg SERTHING Can large vehicles Doceing or berthing A1) SPS°. g;x:}:’rgi"‘m'c "‘] 300 - 01107018 1.1:2
ComisuC- ) and/or facilities be will be necessary to entative dochine 011104018 1.7:2
‘g" A S fpocxins dochked or berthed to enasle vehicles to ,l‘d, ';' ocking 3.0:0.8
VARSI 010204 large space systems transfer payloads to and berthing .2
roblems ; analyze 2.2
as <SPS, Can large faciVities, to cnable snd evaluate .
structures be berthed berthing of matn- Prepare dacuientc
to one another? C(an tenance vehicles tloﬁ of desian
direct fly-1ogether oe | und’or facilities to requivements and
used or will tethered SPS s and docking cozsg;asntssronult-
ar other indirect veh cles to construc- ing from this b
approaches be used? tion bases. analysis
Will thruster piume yuis.
irpingement be &
prgblzm'{e 010704017
AR How can the deployment Ligr twefght solar AN Analyze alternative
3?&»1 of large lightweignt a-reys wilil be Photovoitate | depluyment methods, | 500 $50K 011107018 1.1:3 2.8:2 40
DEPLCYMENT | salar arrays best be fragile and may he 5Py ‘s including dynumic 020701017 ‘-231 2.4:3
010705 accumplished with ade- | difficult to handle mathematical §imu- 1.3:2 3.1:3
quate control? Wi\l and contral, especial- tations, Cvaluate (010101038~ l.4:2 32y
accordion folds or rolls} ly in the large SP$ packaging we thods . 010705018} 1.8:1 3.4
be best? what §s the sizes. Safe, fabricate and test 2,1:1 353
best way 0 package the | reasonably compact candidate packaging o107050t8 2.2:1 4.3
arrays for Younch and packaging for launch and deployment 4.2:3
subsequent deployment? may be a probiem, schemes, Perform
Weuld 1t be practical An array assembly preliminary design
te have an array machine could impruve of an array asseab\i
asserbly machine that packaging and would machine, Select
would assemtle the array! allow a tinal check- most promising 400 156 Same as
from panels and tapes asj ont of each panel just deployment tachnol o1nior0s 320701017
it is depioyed? before 1t {s assembled and to<t on shuttle
into the array. flight. s
0207¢5017
NOTES
(1) Durations are given in normally-scheduled (3) Lag notation: $SS - start-to-start - Task numbering code: AA BB C vty
work days, approx. 250 per calendar year. FS - finfsh- to-start (s) A desiqnatnzgprogr.- phase: cooe c ::::3"::::,‘"05"1' *.9.. si)icon
(2) Xon-resourte costs are for materials and {4)  Resourtss sre defined in resources 01 = ground-based research; £ iotmates task ¢

E designates priorisy, 0-9 with

eqipnent not included in respurces 9 highest,

N2 = research flight tests.
library.

B8 designates technical ares,
e.9., solar arrays

itrary.
Values are hesdcount for cach type.
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SPS RESEARCH PLANNING DETAILED WORKSHEEY
DURAT 10N HON-C“ SOURCE TASKS Fs
togrange | SU3dIgT KEY QUESTIONS IMPLICATIONS APPILICABILITY| TASKS & NETSORK NO, (WORY. bAYS) | cosT M L::s 0 RESOURCES
: ‘ lop destgn 011107018 1.1:1.8
SPACE £LUIDS Can a technique for A)1 SPS's will have All 5p§ Oeve g 5 $10K 1:1.
?f:;;QU:’lCl C :95ING { charging SPS fluids fiute cystens, 2.9., approaches ; 00 1.5:0.5
‘ ‘s systems be devised stationkenping analyze, select, 3.1:0.5
AT TINI IS 013700 tthat will minimize propella~t, themal and fabricate 2.2:0.%
T learane, contanination, |cuntrol conlants, promising v
and losses? On-orbyt charging for candidates for 4141
canstruction, replen- test.
150ment, or repalr 010706017
will be required, -
REFLE iy reflecte ! Perform design
REFLECTORS | What design approaches |Many reflector $PS's 500 ) . T
a~d ronstruction tech- applications, e.g., employing studies and glggggsgg i’ {:
015707 0 ques can be used to far photoveltales, optical analysts, Fabricate o L1
suu.ossfully deploy require maintenance concentra- and test subscala 3.2:0 .
Large plattic fim 0f even {1lumination, tion, eramples 8¢ 011107018 3.‘:1,
refiectors while main- Ay high concentration appropriate, 4'1:1
taining adequate contour |ratios, acrurate con Coordinate with RE
or flatness? tours are necrssary to rcncen}retor task
dchieve intended No. 0102020165,
performance . 010707015
o i ‘osd roachng P-wer conductors may be | Al SPS's Desfgn and analyze ' L
CCTORS :zstc;::tgsc:‘:gn tech- Yorated in difficult-to- techniques; test 300 150k oi1icrals };}5 ;:{ 3':fl
019708 riques can ke used to access locatlans, subscale and :'sfo . 3'1:1 2.7:‘
astal) power conductors?! anductor integrity is edafurte quality 1.8:0.; 12:08 2
How can jJoint continuity '~ritical. of conquctors. .8:0, .2:0.
be ansured? 01L708018
wOTES
{1) Ourations are given §n normally-scheduled (3) Lag notation: $S - start-ta-start {S) Tesk numbering code: AA 88 CC DO € 4 d:;ignot:} subject; ¢.g., silicon
work days, approx. 250 per calendar year. FS - finish-to-start M des{gnntus“g;og;nl phase: 0 ;os::n::cg'tn;t ¢
01 = ground-based research;
(2) Mon-resource costs are for materials and (4) Resources are defined fn resources 9 ;

equipment not fncluded in rescurces

Viberar,.

library.
Valuesvhrt headcount for each type.

02 = research flight tests,
B8 designates technical area,
e.9., solar arrays

€ destignates priority, 0-9 with

9 highest,
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SUBPROGRAM | SUBJECT KEY QUESTIONS [MPLICATIONS APPLICABILITY| TASKS & NETWORK D, | DURATION TASKS FED
- — R WORY, DAYS) b 1AGS
A SUEALZAYS, ] What design approaches A1) 9PS's Nesign end analyze .
£on TRUC- | ECUIFVENT, | and construction tech- techniques, test 100 01:107018 1.1:2 2.11 3.4:1
I FB CABLING | niques can de used to full size or sub- 1.3:0.6 2.7:] HEH
13 ? install antenna sub- scale as appropri- 1'84:0.8 2.6:2 12
wirrpaayrg] 010709 arrays end other equip- ate and evaluaste 1.8.1 3.2:1  10.7:0.
rent and cabling? rosults,
what reans s oest to
sccomplish checkout, (10709018
adjustment, and ver1”f-
cation?
kow Can equipment
darmage ta avpided?
201ES
- 3 tation: - - .
(1) Ouratfons are given {n normally-scheduled  (3)  Lag notatfon: S5 - start to-start (5)  Vask nusbering code: AA B2 CC PO E CC designater subject; u.9., 51)5con

work days, approx. 250 per calendar year. FS - finish-to-start soler cells

A designates program phase: 00 desfgnates task ¢

(2) NKon-resource u;st: are :or materfals and {4) l;;;oum; are defined in resources g; '_' 2:'.‘:":;:"'10? ;:s::‘r::;, E designates priority, 0-9 with
uipnent not included §n resources rary. .
t\’?ur‘:;. ‘ Values are hesdcount for each type. & :‘_’;‘?“:g:r‘::';:;:' area, 9 highest.

1-18€S52-081 0
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159375 KEY - IMPL . CAT1ONS APPLICABIL!TY | TASKS & NETWORK NO.|DURATION  [NOM-RESOURCE TASKS FED
532776044 | SUBJECT | QUESTIC * JCATIO LicaR WOk, omvs) |"ONRES s RESOURCES
1314 4 TCACKS How can robility for Tynical construction Al sPs's gnaly{e and design | 500 $1oK 2.1:1
IR LTICN 3 equiprent and crews be | bases are ceceral °5;, obility 1:122
'3 BAgE provided? What track kilereters fn extent, s’?,’ﬁ"’? to depth 1.3
aInten AN MBILITY designs are most prac- [Equipnent and crews :" cient dept 1.8:0.5
tical and can be rast move freely about, -0 "2?""" "(mg"; 3.1:0.6
c10710 , ottached to or integra- |Without an effective standing of destyn 3.2:0.5
ted with base structure?|and safer Crew trans- :eq:i:emﬁnts ?"d 6.120'5
What track/wheel or fer/mobrlity system, Fe; ? s °P; ons. 10.6:0'2
cther approaches can 3 larce fraction of "d; cate an ‘“"' e
provide reliability, available working ':: r ?ppropr Ate
long service Yife, and |[Fuurs could be spent co:;?:,é;:‘"“m
Tignt weight? Hew in shift change '
should Crews be frans- operations, ﬁra;ising mabi 11ty 011107018
ferred, e.g., bus/airlocr urdware apgroaches 010709017
vs vacuun ard sulted? a10210017 $$250
“ ts free-flying, e.g., '
) by vackpack an option?
SIMULATORS —;h‘::"; ‘";:;—’“- .Shimlat;r:“and A1) SPL's A “]«_' .—_;~t».t..~m— S T T T
113 i nalyze and tes . .
010711 capabiVities will be training could be rey operations s00 1107018 2.1
required for procedure |significant contributors stmulations. 1.1:1
development and crew to development and Evaluate simulation
training? How much on-going costs. and training noeds. 2.6:2
in-srice training and 01071117 1.7:0.2
devsiopment wil) be
needed? 3.2:0.5
200
Sys. Anal, 011107018 . 011507019 2.1:2
1.3:1
0 1.8:1
011507018 3.2:1
NITES
(1) DOurations are given {n normally-scheduled (3)  Lag motation: SS - start-to-start (5) Task numbering code: AA B3 CC DO £ CC design .
work Aays, appror. 250 per calendar year. FS ~ finish-to-start ™ so::?- :'-ﬂ subject;, e.g9., silfcon
/ AA designates program phase: 00 des “:"‘u“ ‘
{2) ton-resource costs are for materials and (4)  Resources are defined in resources 91 - ground-based research; H

designates priority, 0-9 with

© 02 = research flight tests. € 9 highest

88 designates tethnica) area,
e.9., solar arrays

equiprent not included in resources

Hbravy.
library.

values are headcouet for each type.
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RESEARCH PLANNING OETAILED WORKSHEET

; Y NETWORK NO. | DURATION HON-RTSOURCE YASKS FED .
CUIIRVSUAM SUBJELT KEY QUESTIONS IMPLICATIONS APPLICABILITY | TASKS A NE ,Q!?,“_“ DAYS) ppats s RESOURCES
N ., 500 450K 011103018 1.1:3
5PL7E MAIN What can be doune to Low trangportation A1l sPS's. c:;‘{f’;‘::"d::{;n “dote: 301
TRAVPOR- | PROPULSION | imprese engine Yife, costs are predicated fmgrovements iy task 4.1:3
TATION {o1ce00 retiability, and safety ) on engine Vife of s viewnd 3.4:2
particularly with 5-10 hours with infre- as beiny
respect to thrust quent major maintenange conducted
chsher law cycle and high vemicle st the
fatigue and turdopump Vt‘idbl”(g with loss component
bearings end seals? (a tritign) rates of technology
0 % or less. 010801017 Tevel.)
e e e e — ] i
wWhat is the best A booster engfine fin AlY SPS's P:nr:zomlb“‘cd
design for a new the F-1 thrust class fis combustion an .
booster engine? s needed to provide a heat transfer tests| 300 $10K 07092‘5?% :;?
methane fuel a good fully reousable low-cost on methane un4 P 4.1:3
1dea? What chamber bnoster., Ffuel, cycle, other fuel: a, | 3.‘:2
pressure, cycle, and ete., questions need necessary to 4
theust should be used? |to be dectded. establish design 010801027
data. Conduct .
Phase A engine
study, coordinate . ]
with vehicle 200 - 011108018 217} l‘:?
- — Sty mosaron a e
NOTES
{1) Durations are given in muraally-scheduled (3) Lag notation: 55 - start-to-start (5) Tosk numbering code: AA 88 CC 0O £ CC designates subject; e.g., sfilicon
work days, apurcx. 250 per calendar year. FS - fnysh-to-start A “3,9”"" program phase: o ;:::;"::::s““ ;
- - .
{2} ‘Mon-resource costs are for materials and (4) Resources are defined in resources !« ground-based research;

eqs1pment not included §n resources

1{brary.
library.

Yalues are headcount for each type.

02 = research flight tests.

88 designates technica

arey,

e.g9., solar srrays

E designates prierity, 0-9 with
9 highest.

1-18€52-0810
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SPS RESEARCH PLANNING DETAILED WORKSHEET
VPPN ) o117 1Y | TASKS & NETUORK NO. | DURATION NN -RESOURCE TASKS FED
SLBPROGRAY SUBJECT KEY QUESTIONS 1ML 1CAT IONS APPLICABILY S WORK DAY3) vt Heivh RESOURCES
(race MLy What sizc should the | The HLLY 13 8 primary | py) gpsis | perform il LY 250 - 010801037 T2
TEANSTCR. HLLY be? Can a size contributor to space design and opera- $5100 2.2:1
TAT10N 010892 be selected that transportation rec.v- tions stusy with 2.5:‘
provides o rmondlity ring end nnnrecurring sufficient depth 011108018 ]
with @ tigquid flyback cost. This vehicle to get into sub- ‘.2:‘
booster for Shuttle? should be L'arequy systemg design, |'3:° s
What technology level cast-optinized and tecnnology . )30
should 1t use? How cost effective tech- payload pacheging 3.]1‘
large sho.'d the nolngy advancesents and fntegration 3
payload bay Le? How should be employed. and fifght .2:
does this affect Turn-around s a key operations.,
payload packaging and driver on fleet size Analyze sutsystems
space congtruntion/ and operations cost. and burlt-in
wnat configurat on,d €., dfagnostic .
series or parallel burs? ns Lrunentation
How wi)) environme:r’ al and snftware 10
rpalt alleviation minimize turn-
o influence the vehicle around and
p—e design?  iow can the other opy costs,
vericle be desiqned 1o
rinimize tyrn-around
e 01090701 )
what s the hest Present-day launch A1) SPS's Desiyn and Lest 400 $20K 011108018 .
technical approach to vehicle LHy fnsula- reysable tnsulation }.;ﬁ
providing a fully tions are not fully concepts frcluding 3.‘:‘
revsable LM, insulatior?{ reuseble. A suitable foam types, gas I'BZI
2 technology is barrier + 113, and 3.4:I
essential for an titamiur roneycomb, 4.|:Z
internally-tanked Evalua: for cost AN
orbiter. and producibility.
010802027
mOTES
(1) Ourations are given in normally-scheduled {3} Lag notation: SS - :tart-to-start (5)  Task nusbering code: AA 88 CC DO E CC designates subject; e.9.. s11icon
work days, approx. 250 per calendar year. FS - finfsh-to start AL de;:qnntex program phase: o ::::;;::lls .
(2) Non-resource costs are for materials and (8) Resources are defined in resources = ground-based resesrch; task

equipment no% included in resowrces
1ibra=y.

Yivrary.

Values are headuount for each type.

02 « research fiight tests.

88 designates technics

area,

e.g., solar arrays

€ designates priority, 0-9 with
9 highest.
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- v DURAT ION NON-RESOURCE TASKS FED
‘LSPROGRAM SUBJECT KEY QUESTIONS IMPLICATIONS APPLICABILITY | TASKS & NETWORK N(ﬂ WORK DAYS) cosT & LAGS RESOURCES
500 $50K 011108018 };%
SPACE . -
LTt HLLV How can a fullv rensable | These are concerns ’ :
H‘T,:fp)Ru' TIP3 be provided? Is regardirg RST dura- ATl sps’s ?:\;igct_gngs;'e“ ! g-l:?-s
T:0% the best approach to bility and seryice- spproaches | ‘.‘:‘
fmprove shuttle RSI asility.  Improved Analyze and | PR
or develop a new RS1, however, may he evaluate relative Z‘I:l
technology? 4 more promising to alternatives, . ol
avenuw than alterna- e.g., hot structure
tives. The TPS for sctive coaling !
HLLV may be a cost Cor;ducz tests t.:f
and turn-around alternatives as !
driver. appropriate,
— oweso203? __} ) . . ]
ELECTRIC How can argon ion Electric propulsion A1) SPS's Perform desfgn and 600 $50K 011108018 1.2:2  4.3:1
PROPULSION {thrusters be improved is needed for SPS analysis of 010803027 1.3:1 4.2:1
fer higher current, attitude control and improved fon $5100 1.4:1  4.5:1
o larger size, higher stationkeeping and thrusters, Test 1.6:1
i efficiency, lower mass, |offers substantial promising improve- 3.1
lonjer 14fe, and less reductions in ments, Deavelop 3.4:)
comy lex power processing?) transportation -ost design data and 3.5:1
to geosyrchronou? approach for SPS-
orbit, class argon fon
e thruster h08030)7
What is the potential of |MPD's may provide lower) A1l SPS's Canduct exporatory| 600 $30K 011108018 1,210 4.1:0.8
magnetoplasma-dynamic mass and cost ano need research program 1.3:0.5 4.2:0.5
thrusters relative to less power processing, (design, analysis, 1.4:0.5 4.5:0.5
fon engines? However, ‘they are {11- and test) on MPD 1.6:1 2.1:0.5
understood at present, thrusters, Evaluate 3.1:0.5
relacive to fon 1.4:0.5
. system;, 010803027 3.5:0.5
fransTer exposur®s MaJ AT Sps's ‘Extend radiation
How much wil) solar cells| accummulate up to 10X tests (0101 500 $250K
degrade during Var Allen | the dose expected for mmoz[()zs) 23,°$,?,: 011108018 13:210.3:0.5
belt transfer exposure? | 30-year SPS on-orbit fluences, Analyze ;.g‘.f 4.5:1
service, benefits of the 3.5:2
other shields, —
01080304/
noTES
{1} Ourations are given in norma)ly-scheduled {3) teg notatton: SS - start-to-start (5) 7ask numberfng code: AA BB CC DO € cC k:!gutﬁ subject; ¢.g9., silicon
work days, approx. 250 per calendar year. FS - finfsh-to-start AA designates program phase: w ::s:;n::es‘tnk '
01 = ground-based research;
(2) Hon-resource costs are for materials and (4)  Resources are defined in resources 07 = 2““'_';,‘ flight tasts. E designates priority, 0-9 with

equipment not included in resources
library.

library,

Yalues are headcount for each type.

B8 designates technica
e.., snlar arrays

area,

9 highest.
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a N APILL L1T7 | TASKS & NETWORK NO. | DURATION NON-RESOURCE TASKS FED
SUIPROGRAM SUBJECT KEY QUESTIONS IMPLICATIONS LI1CABI WORK DAYS) phivs 5 LAGS
non : Conduct a 600 - ¢
SP2TE ELECTRIC  [what guidance, navigation] Algorithms suitable for] A1l SPS's ! 1.2:
TF %SPURTA- | OR OTHER and cantrol Alqornams r1 flying large electric cw""e"'e"s‘g‘ ) 0110808 2.):
S0V LOW-THRULST |s*ould be used to fly an [ ortit transfer vehicles :?‘ ys sl; s""“ a- 1.7
PAOPULSION ) EPS vehicle, considering | have not been develop- d 00,- and algor{thm 10.1
orbit raising, plane ed. The partially- eve lopment
change, gravity gradients|,applicable solutions program,
occu’tations, seascnal that exist are compli-
and orbit geometry cated, coasume a lot
variations, destination |of machine time, and
targeting, thruster do not consider thrusted
pointing restrictions, pointing restrictions
H vehicle configurationg, Jor vehicle dynsmics,
and vehicle flexible-
body dynamics?
010803037 "
LASER What is the best engine }Llaser propulsion for A1l SPS's Conduct feasibfli
PROPULSIOM ]approach, TW or pulsed? |orbit transfer offers tests of t.hrusterty 400 $100K 011108018 1.2:2
what are the power level | the opportunity to concepts at 1,3:1
and cooling constraints |separate the power adequate laser powey 1.4
for each in terms of [sp | suurce. from the vehicle levels { >100 X4). 1.6:1
and theyst? What are Thus the power source, Evaluate and 1.6:2
the best propellants? for example, could be assess potentfal 011808018 3.4
How do orbit geometry ac GO and need not be in system studies. 3.5
and systems considera- exposed to intense 3.1
tions inflyence the Yan Allen radiation; 4.1:1
design and tne potentisl |it needs to be trans- 4.2:1
attractiveress of a ported only once. 4.5
laser 2TV, Additional thrust-to-
weight level flexi-
bility is also provided
010804016
NOTES
(1) Ourations are given in normally-scheduled (3)  Lag notatiom: S5 - start-to-start (5) Task numbering code: AA 8 ' 3 CC designates subject; e.9., silicon
work days, approx. 250 per calendar year. FS - finish-to-start

solar cells

DD designates task ¢

E designates priority, 0-9 with
9 highest,

A\ designates program phase
01 = ground-based rese. .3
02 = research ﬂis\;ht tests.
88 designates technical area,
e.9., solar arrays

(2) Non-resource costs are for mater{als and
equipment not included in resources
Vibrary.

(8) Resources are defined in resousces
library,

Values are headcount for each type.



SPS RESEARCH PLANNING DETAILED WORKSHEET
SUSSRISRAM SUBJECT KEY QUESTIONS IMPLICATIONS APPLICABILITY | TASKS & NETWORK NO. l(’ugallgzvs) NUNESS&.?OURCE :AEA’%SFED RESOURCES
SPACE SPACE How shuuld vehicles, Soace basing offers A1l SPS's Perform an finte- 200 - 011102028 2.1:2
TIANITORTA- [ BASING & e.¢., 0TV's be desinned significant perfor- yrated design and 2.2:1
110 PROPELLANT {to facilitate space mance advantages and operations study 1.3:2
TRANSFER basing? What service attendant cost sdvings of space basing. I
life can pe attained? and is, indeed, the Oevelop design 1.2:2
How should the vehicles 11y practical requirements for 31.4:0.5
be maintained and how sporoach for large vehicles and ub- 4.1:0.5
designed for maintenance? electric or lascer systems. Conduct 2 5
2t kinds of support 0oTV's. tests and evalua- 2.6:1
will they nced, e.q., tion of key or
what sort of bases? novel design
What cc .aonents does it features, e.g.,
nake sense to periodicall subsystem !
return to Earth for remove/replace/ )
service? checkout. I
010805015
o - e ity Rt aaenatnatassl Ihanbaseiidiea it han P e e e e et o e e e e e
= Inteqrated
Transp Analysis 350 011108028 Same as 010802017
011108018
Tech Assess
011108028 60 011508018 Same 2s 010802017
Milestone T T T
011508018
0
LAUNCH Is a sea-based launch Sea-basing, if AY) SPS's Perform a detailed
OPERATIONS | site a practical economically practical, design and ops S 010003017 Vs 3l o
YECHNOLOGY ! low latitude option? o;feri sfignificant study, emphasizing $s 150 l»21.;:11).5 g;f
advantages over design-to. (544 X2
low-latitude land-based esign-to- cost. 1.4:0.5 2.5:1
sites. 010806017 1,8:1 2.6:1
3.1:1
NOTES
(1) Durations are given in normally-scheduled {(3) lag notation: $S - start-to-start (5)  Task numbering code: AA BB CC DD E CC designates subject; e.g., silicon
work days, approx. 250 per calendar year. FS - finfsh-to-start AA designates program phase: solar cells
- b, U0 designates task #
{2) Non-resource costs are for materials and (4) Resources are defined in resources 01 = ground-hased research; -

equipment not {ncluded in resources

£ designates priority, 0-9 with
library.

02 = research fl{ght tests. 9 highest

88 designates technical area,
e.9., solar arrays

1{brary.
Vzlues sre headcount for each type.

1-18€6¢-0810
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SPS RESEARCH PLANNING DETAILED WORKSHEET
NP RArR S ¢ DURAT ION NON-RESOURCE TASKS F
SUSPROGRAM ¢ SUBJECT KEY QUESTIONS IMPLICATIONS APPLICABILITY } TASKS & NETWGRK NO. (WORK_DAYS) CosT % LAGS €0 RESOURCES
-
cetR SHEET Can thin, e.g., 1 mm Baseline SPS's employ A1l 5P5's Fatricate samples N
ST BUTION] CONIULTORS | sheet conductors be aluminum sheet con- using some of sheet conductors 500 $10K 011109018 z'l:l SR B
3 anodjzed or otherwise ductors for efficient form of with coatings and 1'251
VROCESS ING o10901 ceated to provide good operation, low mass, electric test for 3‘!_'}
passive heat rejection and passive heat power performance and il
at  ~. 1009? rejection, fPerfor- generation lite.
How can crach ing of mer. e of heat rejec- onbpard 010901017
coatings due to differen-| tion coatings is I
tial expansion be avoid- | critical. Analyze forces and
ed? How long wiil the Electromagnetic forces, support require- 300 $40K 011109018 1.3:1
coatings last? How must | especiaily during ments, Test large 1.1:2
sheet conductors be sup- | transienis, may be & section under e/m 1.5:1
ported to ensure that probliem and need to be transient farces to
electra-static or electro} considered. confirm load 3.4:1
megnetic fortes will not predictions, 3.5:1
deform them excessively? 010901028 8-1:1
o How Can they be 317 ned
w during depluynent 5~
space? Can they sustain
cda.age, e.g., from
rneteoroids?
TRANSIENTS [What effects wil) be Magnetic forces, A1l SPS's Oeveh')p detajled
ANRYYSIS caused by travelling electromagnetic using transient analytic
., waves in the power impulses, and over- onboard models. Analyze 500 010901028 1.1:1
0i .02 drstribution syctem as voltage and reverse electric fault currents and 1.3:3
a result of fault bias damage to system power traveling wavas, 1.6:1
currents? components are generation, | Analyze normal and §-7':2
“hat effects will be potential effects. i'n::r?ﬁs:zoxa;::g- 2;:
caused by startup and .
dimn? Major damage to an sients. Assess
shutdewn? SPS 43 2 possibility structural require-
11 the design does ments und insulati
not include featuras requirements ;
that will 1imit these determine impact on
effects. design features,
mass, and cost.
010302018
NOTES
1) Dure s are given in normally-scheduled (3) Llag notatton: SS - start-to-start (S) Task numbering code: AA B8 CC ODE cc .
(1) work . -, approx. 250 per calendar year. FS - finish-to-start Ak designates program phase: ::%:gt:msswiect. e.g., silicon
{2) Mon-resource tosts are for materials and (?) Rescurces are defined in resources 01 = ground-based research;. D detlgnates task ¢

£ designates priority, 0-9 with

02 = research Tlight tests, 9 highest

88 designates technical area,
e.g., soYar arrays

equipreat nol inc_luded {n resources
litrar .

1ibrary.
Values are headcount for each type,
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SPS RESEAKCH PLANNING DETAILED WORKSHEET
CIPROIRA p LITY | TASKS & NETWORK NQ.' | DURATION  |NON-RCSOUKCE TASXS FED
SUIFRDGRAM SUBJECT XEY QUESTIONS IMPLICATIONS APPLICAB! (¥ORX DAYS) plats s RESQURCES
Perform des’ i1 350 10K 111090 Y
SUNER NWSULATORY | Mow should high-voltage { High voltage A1 5PS°s aﬁ;{;’;’;’s :iug':e‘:"di $ O1110s018 } ;;
OISTPIBUTION 3 wnsulators be designed? | treabdown cdn lead to | using high on high voltage 13
4 STANDUIFS What stangopff distarces | damage {see previous voltage tnsulators snd 1
- 0LESSING ar2 reeded? What are shest on transients) power standof fs. Conduct' HR
the critrcal uses of and if 1t recurs, distrybution tests of promising ' 0.2:]
1nsulation? What ma- could force system ) designs 1n appro- !é é'O s
tericly should be used? shutdown uatil repairsg priate therma)) N .2:0.
How can the effects of are made, Thig vacuum enyiroment .
perticylstes dnd vapor would aduersely.affect including particu- 1
{outyassing) emission plant availability late and outgassing
e mininiized? Can ¢nn- and power cost. condrtions.
taminated 1nsulators be tvaluate and deflne*
cleaned and refurbished? appropriate SPS .
g rements
—t - T — —— ]
duct 1
INSULATION | Wnat materials can be Terminal distribution,| AT1 SPS's gg:rz;tm‘w“"“" .
MATERIALS used that will provide e.g., to RF powe: using high 1dentify promising 700 $10K 011109012 .10
Yong Vife and flexi- amplifiers, and voltage paterials. 010903018 1.3:0.5
bility 'n the themal/ other interconnects, power Analyze and test SS100 1.5.0.5
vacurm/UV /radiation will need to use distribution far 11fe and 3.4:0.5
environtent? insulated cabling. suitebility in 011105028 3.6:0.5
apprupriate ?‘2é9655
enviranment, «£:0.
010904018
NOTES
(1) Ourations are gfven {n normally-scheduled (3)  1ag notattom: gg - ::A;t-fa-stm' (5)  Task mmbering code: AA B9 CC 0D E CC designates subject; e.g.. silicon
work days, approx. 250 per calendar year. - finish-to-star AA designates p;og?‘dn phase: 00 ::::;nﬁl:susk '
{2) Hon-resource costs are for materials and {4) Resources are defined In resources 01 = ground-based research;

equiprent nat included in resources
Jidrary.

tbrary.

Values are headcount for each type.

)2 = research flight tests.
BB designates technical area,

e.y., solar arroys

E designates priority, 0-% with
9 highest.

[-T8€92~-081G
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SPS

1-18€52-081 0

RESEARCH PLANNING DETAILED NORKSHEET
SPROGRAM | SUBJECT KEY QUESTIONS IMPLICATIONS APPLICASILITY] TASKS & N DURATIOR | NON-RESOURCE TASKS FED
SCSPROG TASKS & NETKORK NO | ivORK DAYS) | O cosy e RESOURCES
POWER PROCESSORS | What s the test way to | Power processing Al) SPS's Perform design - . .
VISTRIBY- ] achieve lightweight equipment represents using high stuzy for 1ight- 200 010905038 859 :‘;j; +-2:0.5
1108 & | PROCESSING | and long life in high a significant { x10%) | voltaye weigh,. long-11fe 016905028 1":
PROCESSING voltage, high power fraction of the mass distribution { transformers, 3'1:8-5
rransformers? of some SPS systems. especially Viquid- -1:0.5
_ Long 1ife 1c a problem. cooled.
—_— . . 10905018
fvaluate ant test
high-performance 450 . R
magnetics and $iok 011109018 :';:} g';:!
materials, 3101 4'215
Consiruct test a1 -4
g ticles, and test
far 1fe, efficienc
and breakdown,
| oiwnsozs
Can integrated synthe- |High-PIV sofid-state AlY SPS’s Perform subsys tem q
sizer/transformer and compunents are using high design study of
transformers-rectifier |highly sensitive to voltage power processors. 200 - 010905048 S5100 | Same es 010905018
designs be developed radiation camage. distribution | include a detailed +1.6:0.5
that allow cransformers radiation dnsef Q11109018 <00,
and cooiing systems shielding/damage
to be uysed to shield analysis.
sensitive high-voltage
solid-state components® 010905038
SPLIT what performance can be )Split processing would )} All SPS's Conduct ;-&esign -
PROCESSORS | achieved with split enable use of lower using study of 2 splii
processing and AC power {vaoltage solar arrays electric precessing system 200 - 011109018 Same 25 010905018
distribution? What and v ~'Yd remove much power for 2 or 3 repre-
frequencies should be of t ¢ equipment from distridution.| sentative SPS
used? tae transmitter. 1t designs. Ajsess
How well can this wou'd ‘acilitate final efficlency, mass, i
technique adapt to pr._essing to the low EMi, and 1adiative
supplying 1ow voltages voltages that may be losses to select
for solid state - needed for soltd-state t requercy.
amptifiers? jsystems. 010905048
HOTES
(1) Durations are given in normally-scheduled (3) Log notatfon: S$S - start-to-start (" Tash > fng rode: AA BB C° .
work days, approx. 250 per calendar year. FS - finfsh-to-start 2 . ngpvog wn phas Coe o ::g:gﬂgﬁsswject. e.g., silicon
SRR t e:
ound-based rasearch;. D0 designates task ¢
(2) Non-resource costs are for materfals and (4) Resources are defined 1n resources o ] £
equiprent not included In resources 1ibrary. tescarch flight tests. g‘;:g;::? priority, 0-9 with
Yibrary. : values are headcount for each type. : ~yrates technical area, -

c.s.e 30)ar arrays
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SPS RESEARCH

PLANNING DETAILED WORKSHEET

- . DURAT 10N NON-RESOURCLE TASKS FED
SUBPun;:‘j‘u SUBJECT KEY QUESTIONS IMPLICATIONS Jf.PUCABlUTY :I‘A‘SKS ] NEBJER.SGO. {WORK DAYS) CoST & LAGS RESOURCES
S : ALY ses" Condrct & dest 200 - 010906028 R :
[N EREANIRS What performance, Fast and reliable s qn ame 8s 010905028
GistRIRU- [ especfally fast power cutoff fs usinr and analysts study
%“.'. 8 INTERRUP- responce, cun de essential to minimize elec. % uf circuit breakers ,
FHIESSING 1685 achieved with hvde domage from RF arcs power ‘ 010906018 | |
fircuit breakers? and oowsr s"p‘;"‘" drstrtbution | ropicate and test | 490 100K 011109018 iz 4.1:2  2.4:2
How Teliable can they distribution faults, protising designs, 1.3:4  4.2:4 2,521
be? What type (vacutm, Include zero-g 14i1 342
plasma, sechanical) tests fdrop tower, 1.6:0.6 2.5:2
should be used? KC-135, or Shuttle) 3.1:1 2.1:1
as appropriate,
. 010906028
1 Will power processing EMI on the power beam AVl SPS's Conduct cetafled 400 . 011109028 3
;:‘,égcﬂ, ! and d‘:-,:mbgtion lead could exacerbate RFI using simulation analyses l.:::
- | to Er 1 effects? In problems. EMI on power ' to assess FM] e
¢ .teuiar, will the other subsystems could | distribution,| problens, Medify IR
! .. oping freguency interfere with control, power A{stribution 3.2:1
ripp'y modulate the data acquisition, and other configura-
pover team? \f so, commands , or tion features as
can some form of communication necessary to get
localized filtering or acceptable levels
processing of sensitive of EMI
supplies mitigate 010807018
this effect? e g
POAP Design 2u) 011109028 1.1:2 1.4:1 3.211
‘ 011109018 ;;‘;’ g“ 2.1:2
Tech. Assess
011109028 60 011509018 Same »s 011109018
Oucision
011509018 0
-
NOTES
(1) Nurations are given ia normally-scheduled (3) tLag notation: S.:u - start-to-start (5)  Task numbering code: AA BA CC DD E CC desfgnates sut fect; e.g., silicon
work days, approx. 250 per calendar year. FS - finisn-to-start A “;;’Mu‘ ’?8":.,"‘“" o ::::;nulls““ '
= qround-based research;
{2) Mon-resource tosts are for materials and {4}  Resources are deflined in resources w9 3 £ dulgn:uu: priority, 0-9 with

equipment not included in resovrces
Yibrary.

1Horary.

Values are headcount for each type,

02 + research flight teste.

BB designates technica) aea,
e.g., solar arrays

9 highest,

[-18€52-081 0



SPS  HRESEARCH PLANNING DETAILED VIORMSHEET
e , . v OLICABILITY | TASKS & NITWORK NO.| ZRATION  [ACoI- S, € TASKS FED
$.IPRGARAM . SLRECT YEY QUFSTIOWS 1WPLICATIONS ad 7 (aoor vavs)| cost & 1AGS RESOURCES
Y R What 3119 ¢ o and The 111p ring i3 a (3B ',;'S"s '-u(s‘ip r\nq'
o 3 rush de 1 ctont 4! single- u-ing slip Leuile 5,%temy for
P s e | BN | Vit | i e T agg 20000 01109018 Sane o3 010902018

yrary Iife? w317 there
b probiews with wear
partiiley tracaing
h.v., mnulaters? i

Droabsr trang.
far.

tated vasuum and
high yoltage
envirunment,

0198018

A
0
wises
Y Durations are given in norwal y-scheduled (3)  Lag notation: S5 - start-ton-start (5)  Task numberting code: AA 88 CC DO € CC designates svbject; e.9., silicon
work dage, dpprox, 250 9 v calendar yesr, FS - finish-to-start AA des(gnates program phase: solar cells
P Qe ‘ Ql = ground-based re:rearch; 00 designates tosk ¢
(2) Ton-ressurce cotts dre for meterial. and (4) sources are defined In resources 02 « research flight terte. £ destynates priority, 6.9 witr
ewiprent rot Srclvded In rescurces Vibrary. BB ¢ signates technica) ares, 9 Mghest. -

1ibrary.

Yalues are headcount for esch type.

n.9., solar arrays

1-18€52-081 0
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SPS RESEARCH PLANNING DETAILED WORKSHEET
v Y N IMPLICAT LONS APPLICABILITY | TASKS & NETWORK NO.| DURAT 10N NON-RESOURCE TASKS FEO
SU8PROGRWM SUBJECT KEY QUESTJONS 1} WORK. DAYS) thes jasKs RESOURCES
SPACECRAFT | Mow wi'l spacecraft Spacecraft charging A1) sPS's Conduct a review Review & - 2.1:0 3.2:1
ézﬁgo'ﬂtlht CNARGTNG charging at geosyn- and resulting study and analyti- Anal 1.3:0.5
[ chronous orbit affuct effects has produced cal stmulation to 011001019 . 011001029 V.6:2
PLASMA a large-area spacecraft | significant protlems predict effects. 500 1.9
LFFECTS such as an SPS? for some geosynchronoud Conduct chanber
.(C'.Oi) Wili currents be spacecraft. SPS's and flight tests
iriposed on the power ray result in new or (e.q., shuttle
distribution system? unexpected effecis sortie, test s/c Chamber B EH 3.1 4.1
What design approaches dve to size, high at GED) as 011001029 $10x 021001019 1.3:1 3.4 4,2:1
can be used to avoid voltage, and high :zgnzztsz:xt::g 200 — - 1.6:1  3.5:% 10.3:0.9
EM] and b-ecakdown? currents. jm - Al 4
Will the currents and and projacted data :ég {'lfj 4.1:2 4.7:3 n
electrostatic or base on this . Sartie 425 M1 10n 2.3:3 _4:1 4.2:%
magnetic fields subject to Include | 021001010 011110019 2 ‘:3 1.3:3 3.4:3
distributed over the SPS-?ecul‘lar 021002019 ss30 | 2-4:3 }.;2 3.6:2
SPS introduce new prohlems, 300 021004019 $530 z S:i 3.1:; 4.551
chorging effects? 6 32 5.4:10
~4 s . - —-—J —_— e ‘)‘,..'...' J._._......_. [
© HiGH Can solar arrays be Breavdown effects AY1 SPS‘'s Conduct a review
VOLTAGE operated at high may limit solar using high and analysis
BREAKDOWN voltages? What can be array and/or power voltage study, Perfom
done to eliminate distribution volitages.| elactric :hav::ezoa;x:‘glg:; 300 p"ey .
breakdcsn due to plasma | !f so, the array/ power, es <
and space charge power distributicn confirm effects. 2;‘ 011110019 Sam: as 021001019
efferts? Will these dasign will have to Evaluate results 021001018 .
effects influence the be re-throught. ir systems studies s
rower distribution or and modify .
transmitter systems? reference designs s
accordingly (4f N
necessary). A
[
21002019
NOTES
{;)} DOurstions are given in normally-scheduled {3) Log notation: SS - start-to-start {5) Task numbering code: AA BB CC DD E CC designates subject; e.g., silicon
work days, approx. 250 per calendar year. F5 « finish-to- start M ¢ , solar cells
esignates program phase: 00 designates taia ¢
(2) Non-resource costs are for materials and (4)  Resources are defined 1n resources 01 = ground-bssed research;

equiprent not included In resources
Yibrary.,

1ibrary.

Yalues are headcount for esch type.

02 = research flight tests,
88 desfgnates technics
e.9., solar arrays

arca,

9 highest.,

€ designates prinrity, 0-9 with



1L

SPS RESEARCH PLANNING

DETAILED WORKSHEET

Voo iy 1 SpBOECT KEY QUESTIONS IMPL] ATIONS APPLICABILITY [ TASKS & NETWORK NO. ﬁﬁﬁl’gﬁu noneggouacc :Aigsrio RESOURCES
’; - MAGNETIC wWill SPS currents lead Torque effects have All SPS's Conduct a study
Y NTH TORQIES to synificant not teen assessed, using and analysis of
' at?itude torques? Some spacecraft use } etectric magnetic fieldsg 3
S Can these be put to magnetic torqueing puwer, and torque effects
| constructive use? for attitude control. 011003018 300 . o1miteats Swme a1 011001019
. ELECTRIC Wil plasmas from elec- | Thruster plasmas could | Al SPSs Conduct a detailed 011004019
THRISTER tric thrusters provide cause significant using Plasma ef fects .
PLASMAS a significant lcakage power loss through electric simulation analysis, 300 gﬂ%g}g Seme 23 011001018
path for 5PS electric plasma currents, pover and Perform a flight It Mttt T — —
power, or will :r].ey electric test with an Plgqyback
cause other problems? propulsion electric thruster
on 8 Shuttle sortie. 300 33100]019 011110019 Same as 02)001019
- _j-ozi00ame "
What effects will Preliminary studfies ALY SPS’s Conduct a thorough . .
electric propulsion suggest significant using analytical - tudy, 750 mmons Same 23 011001019
plasmas have on the effects: geomagnetic electric Integrate test
gecragnetosphere and waves, trapping of propulsion, lactisitics with
trapped radiation plasma, Weather especially above task.
belts? effects are not out for orbit
of the question, transfer. 011003029
gliligoty v
Anal 200 - $11110029 Same o3 011001019
Assess
011119029
60 011510019
Milestcne
o .
__MHES
(1)  Curations are givea in norwmally-scheduled (3}  tag notation: $S - start-to-start {S) Task rumbering coda: AA BB CC DO £ cc ﬂ:imt? subject; e.9.. siltcon
wark days, approx. 250 per calendar year. FS - finish-to-start AA designates prograe phace: m ::s:;n:‘u:'ust
01 = growmd-based research;
(2! ‘on-resource costs are for materials and (4) Resources are defined in resources

equiprent not included in resources

library.

Yihrary.

Values are headcount for each type.

02 = research f1ight tests,

88 designates technica
e.q., solar arrays

ared,

m‘onh:’m ’Moﬂty. 0-9 with

1-18€52-081Q
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SPS PRESEARCH PLANNING DETAILED WORKSHEET
. . Sy 1 “ CURATION  (HON-H(SOURCE 145K
SUEVRCGEAM | SURJECT YEY Q\HSTIOEIS” 1 'lf}’!_EA.H_OEA ) J{PPE!CAE{LLI}L}Agifm_r!m!"io‘ (woRr_ pars)|  CosT 1 L’zsfto RESOUKCES
01 {1 Fevi earch 60 - 011501018 1.3:1
5 3057E "o Yicon fssessment §a required | A1l eview researc .3
setd :.;"1"\“3 :?\la:eb‘rra; :lcn:g\ogy to select bast arrdy g;?uvo\tnc 'r‘esull:':, :ssus ;;i
B ; logy. ‘s ass, cos ‘2
sulted for SPS? technology d!gr‘.d‘”m.'. 2z
anncaling effects,
a-ray fabricability
ot)iotole
R »—-~»-~1--r P R i - - e s A hibenn bl dEg o
. Assessment 43 AN Review research 60
:ﬁ:.:ﬂl liﬁ'li‘fi’, ricuired to select photavoltatc | results; assess N 8}{28;‘”2 Seme a3 011101018
technology suited for hest array 5PS's mass, Cost, 0}
SPS? trchnology. degradation,
annealing effects,
gallium production
and array
favricability.
ali101028
e nan e bt El et i el kS Sttt . . . e
1 the alternate! Assessmant 14 required | A1) Review research
:;:t;:gl‘:u: technologleqd to delermine whether photosoltaic | results: assess 60 . 111501018 Some as 011101018
ready for SPS develop- alternate technologies | SPS5's mass, cost, o
ment? should move fnto \ 31'9;0‘:::"0";"' =
' f do the derelopnent or rontinue echn u -
u:;:’%:n;e s <o ’ \n\reseuch. tainty, production, ?
P and fabricsbility, o
01110103& §
oA
-
NOTES
. 3) lag notation: S$ - start-to-start (5)  Task numbering code: A BB CC 00 € [V
(1) Durations are given in rormally-scheduled ( . destgnates sublects o.q.. 11
work days, approa. 250 per calendar year. FS - finish-to-start M designates progras phase: solap tells i 0.g., stlicon
(2) Wor-resource rosts are for materialy and (8)  Resources sre defined in resources

equipment not facd
Vidbrary.

uded in resources

Ybrary.

Vatyes are headcount for esch type.

0] = ground-besed research,

02 * research flight tests.

88 designates technics
e.q., sclar arrays

ares,

0D designates task ¢

E designates priority, 0-9 with

9 highest,
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SP. RESFARCH PLANNING OFTAILED WORKSHEET
- " . DRATION  JHON-FLSOURCE TASXS FED
N
SUBPROGRAM SUsJECT XEY UULSHONS‘A 1 Mi"i‘il_}fillk_)rij- . 'Pi’l"l !fis_“lr.ﬂj‘\ixi i[‘fTHORK 0. (WGRY. DAYS) €051 & LAGS RESOURCES
thermal If 50,1t would improve | SFS's 10 R.view therma: SPS 300 N 1.1:1
oo SYSTEMS 2:;;1:‘;:15"3:51]9"5 be the benefit of thermal | general. designs, espectally Olltoz028 1.7
STUDIES improved to make themmal | cngine options as o concentrator end 2.1
engine thechnology more | “11d" on photovoltatzs radfator technology 3.1:1
attractive for SPS use? | rosts. Also would Review Brayton/ 3,2:0.5
benefit laser options Rankin/Cascade 10.1:0.01
using therma) engine trade.
technology. C111n2018
e N I e Tt N Nl T Fp—
Y Affects planning and | SPS's Review therma) 011102038 Same as
i::‘a'lﬂ ;::1:?::‘ designs for subsystem | in general engine design 100 011102015
continued into next and process engineer- studies an?
hase? ing developments. technology; assess
e costs and henefits.
011102028
N . ' Review and acsese
What thermal and fluid Affects planning SPS's . thermal/fluld 150 011602018 Same as
T e | o i st olsazozs anioaos
conducted in the next Hake final develop-
> ment recommen-
phase? dations.
011102038
NOTES
(1) Duratfons are given in normally-scheduled (3) Lag notatfon: S$ - start-to-start (5)  Task numbering code: AA 88 CC DD € CC designates subfect; e.9., silicon

work days, approx. 250 ger calendar year.

(2)

Non-resource costs are for materials and

equipment not included In rescurces
Yidbrary.

)]
1ibrary.

Values are headcount for esch type,

fS - finish-to-start

Resources are defined in resources

M designates program phase: )

01 » ground-based research;

02 = research fiight tests.

BB designates technica
e.9., solar arrays

ares,

solar cells
designaces task ¢

€ designates priority, 0-9 with

2 highest.
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SPo REStAFCH PILANNilv. DETAILED WORKSHEET

SUBPROGRAM | SUBJECT KEY QUESTIONS IMPLICATIONS AP TCABILITY ! 17,25 & NLTIWORK NO, E{g:{'g’:“) """g(’,g‘;‘“"“ 1ASKS FEO l RESOURCES
IRASREE, NE . e e T - - 4 o eemere .o JAVORK DAYS) ] COST § LAGS /
0l 1 What guidance should The integrated All Mafntatn continulng 750
GBED SYSTEMS given go the MPTS oerformeance of MPTS Microwave review and assess- 041103029 . J 1.1:2
STUDIES technology program? technology §s critica) | SPS’s, ment of microwave 5-5 1.3:2
What do the evolving to overal) $PS technology. 1.4:3
technology retults assessment, Provide guidance; 2.%:2
mean in terms of reflect research 3.1:1
efficiency, mass, results In updates 3.2:1
cost, nofse und of reference
harmonics, and }ife? microwave systems,
011103019
What wicrowave and Assessment 1s required | A11 SPS°s Review research . 011503019
laser technologies to select best and systems study 60 Same 28 011103019
should be carried technologies results; ¢isess
forward into mass, €ost, pere .
deve lopment? forrance, RFY, ife
reliability, snd
aaintatnability
011103029
What is the best "PTS design sets AN Conduct integrated 200
integrated MPTS systems | design point for nicrowave tyadeoft analysis
design? entire SPS, SPS's. of WPTS efficiency, . 011103019 1.4:3
mass, reltability, l.7:1
powar level, ard 2 l:Z
cost, 2:2;2
011103028 L1 -
3,2:0.5
1
NOTES
1) Duratlons are glven in normally-scheduled (3) tag notstfon: 55 - start-to-stert. (S)  Task numbering code: AA BB ]
) work days. l”eol. 250 per calendar year. F$ - finish-to-start A designates program ’h“..cc e cc :;::gﬂu‘ﬂ'lwhct. e.9., silicon
01 = ground-based research 00 destonates task ¢
2) Mon-resourc: cos's - e for maturials and (4) Resources are defined In resources chj
2) equipment m.* §nc' .9 10 ~esovrces Vibrary. - “;’: '.;“‘:'C: ﬂlght tests, £ g';:"‘“:‘ priority, 0-9 with
Vbrary. Values are headcount for esch type. gnates technical ares, ghest.

e.9., s0lar arrays

1-18£5¢-0610Q
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SPS  RESEARCH PLANNING  DITAILED WORKSHEET
. 1 . f ,..:..~ . " f ,—... .... ¢ - LURAITON NON- RESOURCE TASKS §
! SUBLROGRAM SHEIECTY KEY LIESTION. ’AM'IA"J” 1aNS APl stB-ILlHJ Tf‘.rS f hz.Tf-”)RKA "miu(l“‘ Dﬁ“::) ’.w!‘o“ 4 4 lSAGS £D HESOUKCES
RPUCE -4 - - -t - . A A A S - . .
- a10402018 1.1:2
What struc’aral designs, |Better structural AV} oPsts Perfom detafled §5 200 2.12)
gé[u ::5‘£n§ nc?udrn; artalls of cefinition pested for strurtura) design 250 010405017 3.1:1
S TUDIES cuints and fasteners, space constryction and tradecffs and $S 200 3.2:0.5
' i sre best for 5P57 system dynamics telect design 011104018
re,earch. approach; develop
destgn details as
needed.
Q11104028
~ i 4 - - L Jro—- R S e S P S
Wdhat structures Assessment is needed All SPS'e Review research 60 - 011504018 1.1:1
technologies should be to select best and systems ¢ tudy 2.‘:2
carriad forward into Ltechnologies, reLwults, assess 2'511
development? mass, cost, 3-2-0 5
constructability; .2.0,
dynamics
predictability;
life.
011104018
ST R et S S R S - e
What t5 the best this design is & A1) SPS's i
mechanical/electrical significant factor in Desigr, analyze, 200
rotary joint design? Mow| establishing overall and evaluate - 1.1:2
daes this .ary with ton- | corfiguration as well alternative 2.1:2
figuration, ».g., power | as in construction mechanical/elocs 3.1
Jevel, sclid-state vs engineering and trical rotary Jcin&
tube? How do construct- | packaging. cunfigurations
ability and G,nemﬂcs?
jnflurnce the design
e i 011104038
NoTES
(1) Durations are given in norma))y-scheduled {3) Lag notation: ?g - ;:a;t;t:-start (5)  Task numbering code: AA 8B CC DO € CC designates subject; e.g., stifcon
work days, appron. 250 per calendar yesr. - finish-to-start A% designates program phase: solar cells
01 » ground.based resesrch; DO designates task ¢
{2) Mon-resource costs are “nr materials and (4) Resources are defined in resources i € designates priority, 0-9 wis

equipment not intluded in vesources
1idbrery.

library.

Vn\ue?yar! headcount for each type.

02 « research flight tests.
BB designates technics

area,
e.9., solar arrays

9 highest,

1-18£42-081 @
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SPS

RCSEAKCH  PLANN,

1-18€52-0810

DETAILED WORKSHEET
N - - R .. DURATION NON- RESOURCE TASKS F
sueps ""“"'T SUBaECT KEY QuitTiONS () FPLIEAIONS o APPLICASTLITY) TASKS R M IMORK 40, Liwuer paYs)|  cosr s ihs RESOURCES
S EE § T . i , N
01 I8 Knat naterials “iterials are (ritical et Review research Z00 .
GBED SYSTEMS technologies are best to 11fe and performance| M SVS'S results; assgss | 011505018 1.1:1
STUDILES suited for 5P% use. ©f structures and 1fe, cost, fnflu- 2.1:1
S/stems, ence on system/ 2.5:1
subsysten desiyn 3.2:0
011)05028
R SRS N A - __Jr’
M - - 1505018 1.1:2
what are the design These will affect . Review materials, 100 o1 A
allowables and other designs and hence mass, AV SPS's structures, and 2.1:1
materials-related design ) cost, and subsystems tech- 2.5:1
criteri, that should be | performance, nology and designs;
used for 5PS, set « fteria
031105018
—_ B e R TE SR S et s s e e e s e ——
NOTES
Durations are given 1n normally~scheduled (3} Leg notation: SS - start-to-start (5)  Task numbering code: AA B8 CC 00 €
b work days, approx, 250 per calendar year, FS - f vsh-to-start

Hon-respurce costs are for matevials and
equipment not fncluded {n resources

Udrary.

(8)
1fdorary.

Values are headcount for each type.

Resources are defined in resources

M designatas program phase:

01 = ground-based research;
02 = research flight tests.
88 designates technicas

area,

¢.9., solar arrays

soler cells

£D desipnates task ¢

€ destgnates subject;

¢.9., s9)icon

E desfgnates priority, 0-9 with

9 highest.
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01
GBED

St B KALFM

>SPS

S 1
1

SYSTEMS
sTiores

KEY QUESTIONS

What flight wuntrols

carried torward into
development?

What data management

to SPS? Are t. are

tions?

How well will the

SPS?

technologiec should be

technologies, and soft-
ware and hardware archi-
tectures are best sui.ed

configuration considera-

developing flight con-
trols, data, and struc-
tures technologies work
together to control an

]

IMPLJCATIUNS

Lsessment s necrssary

to select best
technologies,

leview and assessment

ts necessary to
select best
techoologies,

Integrated understand-

ing of dynamics and

control are essential
veri-

to SPS success.
fication of actual

system stability and
controllability must

be by simulation & analysis.

REStARTH  PL

LR
LI |

DETAILED

WARKSHEET

APPLICABILITY

ANV SPS’s

A1} 5PS's

A1l SPS's

TASKS & NETWORK N7

Review research &
Systens study
results: stabiifty,
controllability,
dynamics suppres-
sion, mass, cost,
complexity, con-
figuration effects,
and reli> lity.
Set de riteria
and se’ .
techn  gres,

011106028

Revitw research &
systems study
resuits: mass,
rost, complexity,
risk of software
validation, fatlure
tolevance and
system life, Select
best approaches
and technologles,

011106038

QWKAT JON

3 {HORY pAYS) |

60

——]

200

HON - P SOURCE
__oat

L bIAGS

TASKS FED

011506018

011506928

Integrate structure|
dynamics and con-
trols analysis with
configuration
options. Perform an
integrated dynamics
simulation and
assessment .

b 350

011106028

¥ESOURCES
Same 25 011106018
(next page)
1.4:1
1.7
2.1:1
2.5:1
3.2:1
[ )
3
1';:3 >
Y'a:2 ]
1.7:2 v
2.1:1 (v
3.1:2
3.2:)

Durations are qiver in normally-sched:iled
work days, approx. 250 per calendar year,

Non-resource costs are for materfals and

equipment not intluded In resources

Vibrary.

(3)

Lag notation:

(9)
1ibrary.

Values are headcount for each type.

SS - start-to-start
FS - finish-to-start

(5)

Resources are defined in resources

Task numbering code:

AA designstes program phase:

01 » ground-based research;
02 = research flight tests.
BB designates technica

area,

e.9., solar arrays

AR BB €L OD E

9h

CC destgnates subj
solar cells
DO designates task ¢

desfgnates priority,
fghest ty. 0-9 with

ect; e.9., silicon
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SPS RESEARCH PLANNING OLTAILED WORKSHEET
o=
DURATION  |MON-RESOURCE 1AS
SUBPROGKAM | SU8JiCT KEY G ESTIONS IMPL,{E}.SNE_,¢,, ir_vgct«amrv ,’fﬂi_i NLTWORY, NOj (WORK. DAYS) paks . uxésrm | RESOURCES
- e It e —_y b 3
ol u c [ pS’ Conduct an integra- 35 1:3
1w is the mest &canom- | Space transportation All SPS's onduct a g G . 01110 1.
GBID 2;3;;{;5 :‘::1‘ u:era\l ntegraged is expected to be the ted, in-depth space 8028 1.2:1
space transportation most costly operational transportation 1.3:0.5
system (and evolutton element of SPS. snalysis and def{- 1.4:1
thereof) far SPS? wWhat Savings in this area nftion, vaking into 2.1:2
s12e and perfc—ance will have high econom- account the dcvelop-{ 2.2:1
should each of tne fc Teverage. fng research and 2.5:1
vehicley have? “ow do SPS systems study L1
they interface among results, 3.2:2
themselves and with Other 011108018
operational ele-ents?
- i S, - R S
What space transportation| Space transportation All SPS’s Revlew and assess 011508018 Same 35 011108018
developwents should be systems are inherantly space transports- 60
pursued in tne SPS Tong-lead schedule tion systems
development phase? What | tems. research and siudy
is the timing for others? results and future
needs. Recommend
development actions
011108028
e e T —-
imple- The relationships of A1) §PS's Review configura- - Nn11106028 1.2:%
:::tagof‘nh:fb:;; dgﬂop— flight controls and tions and detailed 200 2.1:1 o
ing flight controls systems dynamics are dynamics and con- 2.2:1 —
technologies to the SPS primary design and trols research 2,5:1
systems? cost drivers. developed under
other tasks, Con- ~
duct an integrated A
systens review, g
Provide system
design guidelines D;"
and criteria —
011106018
NOTES
{1) DBurations are given in normally-scheduled (3) Lag notation: gg - ::-;t-to-surt {5) Task aumcer{ng code: AN BE CC 20 E CL designates subject; e.9., s47fcon
work days, approx. 250 pr.r calendsr year. - finfsh-to-start A designates program phase: salar cells
(4) Resources are deffned fn resources 91 - ground-bssed resedrch; ? Gosjamatec task ¢
{2) MNon-resource costs are for materials and

equipment not included in resources

Yidbrary.

ltbrary.

Values are headcount for each type.

02 » resesrch Might tests.
BB designates technical area,
e.9., solar arrays

designates pri .
9»4&"&(. priority, 0-9 with
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SUBPRC-FAM | 5.37ECT

ETRET
20} ~*STEMS
S$T4DIES

KEY QUESTIONS

What 15 the preferred
overall systemy approach
to SPS construction, in-
cluding all supporting
needs sych as warehousing
logrstics, command and
cant-ol, data maragement,
etc. What specivic
development problems
axist that shoulu be
resolved by the develop-
ment phase,

What are the overall
integrated operations
requi” d, including
deta.ls aot covered in
earlier studies such as
secondary equipment
instal.ation; SPS con-
figuration control,
quality assurance, and
incremental checkout?

What should the power
distributi  and process-
ing detadi.... design be,
taking into account all
relevant research and
systems study work?
(e.g., hv solar arrays,
plasma effects, transients
power transmitter needs)

NOTES

()
werk days, approx

2
equipment not inc
1ibrary.

Durations are given in ntrmally-scheduled

. 250 per calendar year.

Non-resource costs are for material, and

Tuded in re,ources

SPS KtSEARCH PLANNswG DETAJLED WORKSHEET
IMPLICATIONS APPLICABILITY | TASKS & NETWORK NO. | CUKATION  INON-RESOURCE TASKS F
B M T (ORY DAYS) CosT § LAGS €0 RLSOURCES
A complete and detafled} A} SPS'g Conduct fnteqrated
eview s essential to review, analy .s, 200 - 011507018 1.1
‘inal planning for the and assessment of 1.8}
development phase. all SPS construction 2.1:2
technology and s tudy 3.2:1
work. Recommend
development phase
activities to re-
solve problems.
011107018
Detatled analysts and ANl SPS's Conduct an fn-depth | 350
dafinition is essential integrated con- - 011107018
to understanding total struction ops. 1.1:2
costs, problem areas, analysfs with 1.8:1
and development needs. simulations as 2.1:2
appropriate, ;g;
3111
011107028 3.2:2
Power transmission sys-{ A1l SPS’s Conduct 2 detailed,
tem must respond to a integrated analysis 250 - 1,1:2
wide variety of inter- and design stud;. 011103028 1.3:2
face and anvironmental 1.4:1
constraints. Design up- 011109018 2.:2
date is needed to selecd 2.2:1
technologies and guide 2.5:1
, development, 3.1:1
3.211
{3) Lag notation: 5SS - start-is-steet s Task . :
FS - finlsh-sttart € numbe ing code: KA B8 CC 0D € CC destgnat~s subfect; e.9., sflicon
AA desfgnites program phase: solar cells
(4) Resources are defined in resources 8}. . 2;;;1 ,':"ﬁ‘,’ research g’ ::::::::ss ;ﬁtr:ty a
brary. = re gnt tests. [ =
hrary BB designates technical area, 9 highest. iy

Values are headcount for each type.

e.9.. solar arrays

1-18€92-0810
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SPS RESEARCH PLANNING

DETAILED VWORKSHEET
RPaOGRAM | SUBJLCT T QUESTIONS 1ML ICAT1ONS TTreny 1chEILITY] TASKS & BETWORK Np, | VIRETION INON-RESOURCE TASKS FED
riu —1»—; S it S NN S ._.,.4,_(3“:1“,';_ DSyt oSy __ B LAGS RESOURCES
y
g}m, é&,m,s Wnat power cistribution | Assessment is required AV 8PSts Review research & 60 - 011509018 Same as 011108018
STUDLES and processing tech- to select best systems study
nologies should be techinologtes and plan results. assess
carried into the next developments. mass, cost, life,
phase? What develppment contrallability;
activities are needed? damage limitation
capability; main-
tainability and
repatrapility.
011109028
S e T SO B s — 3
How will transient The SP3 15 a high AYl SPS's Conduct a detiailed, 300
effects influence power, high voltage, integrated - 011109018 1.32 25
power distribution and lightweight system, transfents analysis 1.6:1 10
pruiessing design? Transients are 2 and simuylation. 1.7:2 3.2
What is necessary to potential critical
avoid se 1.us transient | problem. 011109038
problems?
e [ [SUREUI RESUEEIUSSI S
What design nodifica- Space environment Al} SPS's Review research and 200 - 011110029 1.3:0.5
tions and features must } effects could be analys!s on space 1.6:2
be adopted to accommo- destructive to SPS's environment effects | 1.7 o
date space environment 1f the propcr design Integrate these 2.1:1 -
effects {such as features are nat into design modi- ot o
spacecraft charging)? adopted. §ications and ?
design critera. &,
01110019 o
0
)
1
o
MOTES
- 3} lag notation: S5 - start-to-start {5) Task pumbering code:
{1) Durations are given in normaily-scheduled {5) g : AMBB CC ODE €t designates subsect; e
work days, agprox. 250 per calendar yaar. 5 - finish-to-start M designates progeam phase: " :ohr cells s 2.9, silicon
(2) Non-resource costs are jor waterials and {4) Resources are defined in resources 01 = ground-based research; esignates task ¢

equipment nat inc
Yibrary.

luded in resources

Tibrary.

Values are headcount for each type.

02 = research flight tests.
28 Jesfgnates technica

ares,

e.9.. solar arrays

9

t designat.:s priority, 0-9 with
g -

highes:
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SPS RESEARCH PLANN-wu DETAILED WORKSHEEY
‘ P s APPLICABIL: 1| TASKS & METWORK N0, |DURATION  [NON-RESOURCE TASKS FED
SUEPROGRAM | SLBJECT (] KBy QUESTIONS ) IWLICATIONS | (APPUTSRBILY TLTASKS & METMORK MO | (uork pavs)]  cost 5 Lags RESOURCES
géED 351[! How «- re are the Assessment is needed AV} SPS's  [Conduct review 200 N11510019 Same 2s 011110019
STUDIES Lhanues regu:red by to finalize plans for and assessment.
<pace enviro-.Lent r.xt chase. evalyate tmpact on
effects? wWhat « ecific SPS mass, cost,
development activities reliability, avai)d-
ar, reeded? ability.
Recommend develop-
ment effort,
011110029
e - B B S T ISUEE _-—
011111038 1.1:2 K 1
How are the overall An integrated reference] A1) 5PS's  |Maintain cognfzance | 1400 ss 100f {°3° 3.1:1
Integrated research and | design 13 necessary to of 211 SPS research 3.3:0.5 3.2:1
analysis results provide 3 basis for and analysis; ;.4:Z
reflected in SPS SPS mass, cost, atAd pertodically update .1:z
reference Jesign mprovet ecgnoaics assesswent, reference systems, ;.2:2
n:nts ¢ change,? .5:2
011111018
e -~-r-~—-~mm~1{- —— - |
(e
ot
$
~
(34
(7]
=~}
[y
[]
ot
I
NOTE .
(1) Ourations are given in normally-scheduled (3} notatton: SS - stan-to»shr‘t“ Task numbering code: AA 8B €C DD £ CC uesignatr  -sbject; e.g., silicon
work days, approx. 250 per calendar year. FS - fimsh-to-start AA designates pr ,ram phase: solar .
8 defined 1 , 01 = grounc -based research; D0 design x4
{2) Mon-resource costs are [or materials and { esources are defined in resources 02 = research flight tests € designe . rity, 0-9 with
equipment not faciuded in resources 1ibrary. BB designates technical area, " 9 highest.

1ibrary.

Values are headc.unt for each type.

e.9., solar arrays
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ACfviLlY
NUMHERES)

N £ T W 0 R K | R ¢

P € $ € R U » T & % N

3 1

DURA-

TioN

N O

)
CODE

PAGE A

I L L R L e e L L K T R R R R e R el bt b el el el e ]

E3Y77)
cosSY (%)

- S A A S AN AR A AR RCNES IETANA RS N HTEARSTAT RGN NN TE SENAN TR HEA GG N SN N AR SRR A Y NAN NN AN T NN SRS NERN S R P R AYNSE PATAG ER - B.

rl

10100000
10101000
10101014
1010102k
19101034
1101048
10101094
101010FR
10122300
1gro2el sy
1102028
1010203A
1vild 04y
108C20%8
10117048
10502020
10tuiats
13.0382R8
10104014
101us0248
10201060
1020V018
1020015
1920000
10202 1»
10204 17
19206 7
1020807
10204047
10204497
10."40067
10208078
10204094
10300309
103031019
10501029
1 3010
10301046
13301059
10301069
1,301078
10301099
1050 099
10301103
10301119
10301128
13302010
10302029
16302031

SU AR ARPAY TECHNOLOGY: STARTY

SILICON ARHAYS? STAART

DEVELOP BASIL CELYL DESIGN & PROCESS

CONDULY RANIATION FFFECTS AND ANNCALING VESTS
DEVELOP ENCAPIULATION YECHNINDES

RADIATION % SNNEAL TEST GLATSED PANELS

FEST % CYALWATE CLLL/ZBLYT PROD PRACESSEH
TEST & EVALUATE SAMPLE PRLDUCTION PANELS
GALLTUM ARLENTIOL: START

TEST CELL FAB & SUNSTRATE TECHNIQUES
RADIATLON % ANNECAL YEST GAAS CELLS

TEST & FVALUATL CNC/PSULATINN TECHNIQULS
RAUIATION % ANNEAL Vi ST SAMPLE PANELS

TESY & EVALUATE CELLZULKY PROD PROCESSES
TEST & FVALUATE SAMPLE PRODUCTION PANELS
TEST & DEMONSTHATE GALLIUM RECOVERY
RESELARCH ALFERNATEC P/V TECHMOLOGIES

EYPLORS ARRAY FAD PROCESSES FOR ALTS
CONDUCT CHAMHLR PLASM' TESYS ON CANDIUDATE ARRAYS
DEVILOP MITIGATING DESIGN OPITIONS AS RERD
THERMAL SYSTEMS - STARY

LONG=DUR THCHRMAL CONTROL COAT FLSTS
NEWZNDVOL SUN CONCUNTRATOR DESTIGNS

THEAIMAL FNGINES =~ START

CERAMIC TURDING & MTX DSV & T(ST

FLIUD 35YS & JOENTS METEOROIO M .OTY TESTS
HEAT PIPE TECHNOLOGY DEVELOPMENT
CIRCULATING THLCRMAL CONTYROL DEVEL

SPAUE RFPAIR OF FLUID SYS TECHNOLO(Y

JERN-6G HEAT TR NSFER

DEV.L INTESRAYFD RADIATOR TECHNULOGY

DEVEL St 178 LFAULD METAL _ONTAIN TECHNOLOGY
VEVELOP <«AQLIATGR #RODUZTYON TECHNOLOGY
POWER T2ANSMISSTON ¢ PEC.PTION =~ LVART
DEVELOP AATIC KLYSTRON TECHNOLOGY

JEVELOP KLYSTRON COOLING CAPAHILITY

DEVEL INTEGR KLYSTRON & PROOUCTIUN VTECHNOLOGY
ANAL DcS & TiST KLYSTRON PM OPTIONS

DEVELD® RASIC CHA TECHNOL OGY

ANALYZ?E & DEVELO® CFA THERMAL CONTROL
BEVELOP CFA PHOUUCTION TECHNOLOGY

ACQIIRE % TESY CANDIDAIEF SOLID STAYE OEVICES
OFSIUH 3 FEST MI=tFF AMPLIFLERS

DFSIGUN R TEST INTEGR AMPS,y DEVEL PROD YECM
INTFGRAFE AMPS WiIFH RADIAYORS

SELYCT & TESY O14ER AMP DCVICES

CONTINUE DEVEL OF SPREAD SPECTRUM P CON
INVESTIGAYE ALTERNATE PH CON OPTIONS
BREADHOARD & EVAL PHASE CONTROL NPIIONS

Y]

1}
750
300
150
YuQ
130
150

0
43¢0
Y00
750
304
150
150
4040
750
750
300
150

0
1230
200
¢
isa
4340
%00
500
o0
400
4900
790
%00
c
150
600
300
260
750
400
"00
“J0
400
500
500
400
A00
400
AQ0

1100000
10101000
10101014
10101024
10103034
10101044
10101058
1010068
10102000
10102G184
'01020249
10102038
1ul0204A
101020%4
10102068
10102078
Lut030tn
lo103028
10109010
10104028
10201000
10201018
1020201%
10703000
10203013
10204017
10204027
102340357
10204047
10206057
10204067
10204078
102043088
10310000
10301019
10301029
10301038
10301046
103010459
10301069
10301078
10301089
10301099
10301109
10301119
10313128
103024019
10302029
10302039

RN Y- NN R-N- N K- N-F-N-§ N-F-F ¥ N N N N NN N ¥ W N N ¥ Ny NN NN N N NN W WY R}

¢

LR - X R X X N N ¥ N RN N - N NN NN N N N I W N N N R W R R N )

]

0
5338000
4310000
6834000
25356000
8298000
266000
0
GORMe0D
4310000
6334000
2536000
8294000
266000
1312420
2874000
4474000
817600
115200
8
451Su00
173608
0
1800800
11735200
442000
942000
134000
936400
935400
804200
1324000
0
2872000
14960400
1464000
347600
2128000
610000
1464000
L765400
1046400
1352010
1774000
495600
524400
1049600
1620000
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PROJECT GHER
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ACTIVLTY
NUMHER(3)

N E£E T @ 0 R

D £ S €C R t 2 ¥ I O N

LI &7

OURA=
TION

I N 6

A
cone

8
coDnE

C

conx

PAGL 2

LT ET T DY LYY P Y Y

ESTD
CORT (8

L T R kL L L P R R Y N Y P P R P R P P P R PP P Y R P Y Y PP P Y P P P T R P TR Y Y LT Y

10302049
103020%9
10302969
10302079
1rs02389
Tvo04019
10304028
10324058
1035090448
10365219
10303028
1L30%03R
10305048
10306018
1039704
103%0R0149
16309019
10309029

1309039
10310019
10310327

" 10800000

10401017
13401027
10402018
10433018
10404015
10495017

L] 12300000

10501018
105010248
10501038
10502019
10503014
10503027

L] 10600040

19691017
10601027
10602017
10602027
10603014
10603026
10505035
10604017
1NACA027
134994037

L] 10700000

1701017
10701027

DESIGN & TEST PH CON SYSTEM COMPONLNTS
NREADHOARD RLF PHASL OISTR OPTIONS

DESIGN & HREADBOARD PH CON RECEIVERS

TEST BASFLINE & 2LV ANTENNAS FOR BANDWIOTH
ANALYZE [ONOSPHERE EFFECTS ON P CON
DESIAN FAB & TESYT SURSCALE SUBARIAYS

TEST LOW=CTF APPROACHES FOR SUHARRAYS

FEST FOR & .LIMINATE MULTIPACTOR PROHLENWS
DES JFESY & VAL L OW MASS/ARLCA TECH

AMALYZE TR ONSTINT & EMI EFFLCTS ON ANTENNA
TEST & SIFJULATE EMT EFFFCTS

ANALYZF SER-PARALLEL HOOKUP OF SSPA

TEST SERIES~-PARALLEL HOOKUP QF S5PA
AMALYZE & SIMULATE ANITESRNA STRUC DYNAMICS
ANAL & SIM ANTHMNA MECH AIMING & CONTROL
ANALYZE HCAM SAFETY & DEFINF REND SYSTEMS
RESLALCH 2 A33tNLL LASER XMSN OPTIONS

TEST P/V CONYELRSION OF LASER LIGHT

TEST ALTERNATE RECONVERSION TECHNOLOGIES
ANALYZ?E RECTENNS QPTIONS

TESYT RECTTNNA OPIIONS

SPS STRUCTUILS - START

DEVeL ¢ EXMPLOY ODETAILED STR DYN MODELS
ANALYZE LIGHTYFAGHT FLEX STRUCTURES

FAB & TESY REPRESEN(ATIVE STRUCT ITEMS
GESe ANALe TEST JOINTS B FASTENLRS

NDESe ANALe TEST THERM PROT/CONTROL TECHNOLO
ANALYZE 2 TEST STRUC PRODUCTION TECHNOLOGY
MATFREALS ¢ PROCFS3ES = START

SURVEY & SLLECT CANDINATE MAYERTIALS
OEVELOP MATLS LIFE TESTING TECHNOLOGY

LIFE TEST CANOIDATE MATERIALS

TEST (1-VEMP COMPOSITFS FOR LIFE & OQUT3AS
DEVEL LOM~CTE WAVEGUIDE MATERIAL

DEVFLOP OPTICS MATERTALS

FLIGHT & SYSTEM CONTROL - START

REVIEW & DEVELOP FLT CONTROL THFEORY
DEVELOP ALGORITHMS £ 30FTWARE APPROACH
ANAL SENSOR REQTS & ASSESS TECHNOLOGY
CONDUCT SENSOR TEST PROGRAM

ANAL & DESIGN LARGE CMGS

CONUUCT WHEEFLydRNGyMOTOR RISCARCH

ANALY?C & Tt 37 QIHER ACTUATION TECHNOLOGIES
DEVEL DATA MOUMT HOWE 7 SFTUC APPROACH
DEVEL MAIN COMPUTER HDWE & SFTRE APPCH
DEVEL X TEST ELLCTRO-0OPYIC DATA ACQUIS TECH
SPACE CONSTR & MATANTENANCE ~« STARY

COMNT INUL DEVEL OF BEAM HACHINE TECH
DERIVE COMPREMINSIVE STRUC) OES REQTS

400
400
300
400
1000
700
150
300
300
AQO
200
200
300
400
200
400
740
400
600
200
500
Q
500
400
300
450
oY 300
Sa0
0
200
300
1000
700
350
350
¢
300
T00
200
500
200
300
300
200
400
300
0
300
200

103020409
103020%9
10302069
10302079
10302089
10304019
10304028
103040358
10304048
10509019
10302028
103050348
10395048
10306019
10507014
10308019
10509019
10309029
10337039
10310019
10310029
10200000
10401017
10401021
10402014
1osn3018
10404016
10400217
10500000
102010148
10001024
10501038
10502019
10503018
10503027/
10600000
10601317
10501027
10602017
10602027
10603016
10605026
10603036
10604017
1060402¢
10694037
10700000
10701017
10701027

- Y -X- X-FE-X X-F-N-N-N-N-N-¥ N-N-¥-N-N-N-N-¥-N-N-N_N-N-N-B-N-N-E-N-N-F-S X N-N-E-N-N N-N-X-N_-3-X-J

[N K- N-N-N-R-N N-N-JN X - N -N-N-N-N-N ¥ N -N-L-N N-R-N-N-J-J-N-N-E-N_N-N-F-N ¥ N -4 -N.-¥-¥ X E-N-N-¥ ¥ ]

1620000
1620000
564800
7504008
648000
B86L6L00O
291290
6351600
7139602
564200
512400
169620
849203
386400
393400
864000
21004900
653600
2202000
198400
2046000
/]
1063000
d54400
4306490
1177000
954000
1764000
(1]
211208
459200
3974000
5312000
620600
5936000
¢
617600
1173760
149760
918000
326400
816400
614800
339200
713600
1159600
[ ]
4500000
326400

1-18€52-0810
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PROJENT GRER

ALTIV. Y
NUMNDERCS)

D L R R Lk L I B Y T T YT T LT T Ty

10/010387
13102017
10708017
10704017
10705014
Lto/705017
107070195
10738018
lurzo9ca
10710017
10711017
L JOHO00D0
10441017
10A01027
1082:03%7
10R22017
10502027
1080201737
104C3017
10805027
10803037
10R03NAN
13404016
10805019
10805017
L] 199006000
139010117
13901028
10902014
1397 301A
10404014
109050148
1039095028
10305034
10905048
10904014
1090608
10907018
109040148
] 11200000
11001019
11001029
1.00301AR
11004019
110040L29
1110104
11101029
11101038
11102015

N E T W 0 R K L 1

0 E 3 C R I P T ' O N

ANALe DESs TEST ALTERNATE FAUQ TLCHNOLOGIES
DEVEL MATLS & EQUIP HANOLING TECHNIQUES
DESe ANALe FAN, TEST INTEGRITY ASSUR METHODS
CVFL 7% ANALYZF BERTHING TECHNOLOGIES
ANALe SIMULATE, TEST SOLAR ARRAY DUPLOY
DEVELOP & TEST HLUIDS CHARGING TECHNOLOGY
DEVFL PLASTIC FILM REFLEC CONSTRUC TE€ECH
DEvFLOP CONDUCTFOR OE-LOYMENT TECH
OEVIiL SUJARRAY & EQUIP INSTL TECH
ANALy OESy Te3T MASE MOJILEITY TOCHNOLOGLES
ANALYZ?E SIMULATION REOTS & TRAINING NEEDS
SPACE YRANSPOKTATION ~ START
ANAL & TEST ENGINE LIFE [MPROVEMENTS
RESEARCH MFTHANE COMBUST 8 HI XFER 1ECH
CONOUCT PHAGLE A oY05TFR FNGINE STuny
CONVOUCT HLLYV Of sI6N & OPS STUDY
DES & EST REUSANLE LH2 INSULATION
CES & TEST IMPROVED RSI APPROACHES
OtS AnAL & TEST IMPROVLD ION THRUSTERS
RESLARCH MPD fMRUSTFRS
DEVELOP 6-DOF LOW THRUST GNLC ALGORITHMS
EXTEND SOLAR CELL DEGRAOD TESYS 1O EOTV
CONLJCT FEASIHILITY TESTS OF LASER THRUSTERS
CONMUCT INTEG DS % OPS STUDY OF SPARE HASING
ANALYZT SEA-HASEO0 LAUNCH SITE
POWER PROCeSSING + DISTRIBUTION - START
FA & TOST SAMPLLS OF SHEET CUND WITH COAYTINGS
AVAL 4 TEST CONDUCYOR STRUCT SUPPORT
DEVEL 8 tMPLNY JETAILED TRANSIENT ANAL MODELS
DES ANAL % TESY Hv INSULATORS 4 STANDOFFS
LOENYIFY ANAL & TEST [NSULATION MATLS
DESTGN LIGHTIWEIGHI LIQ COOL XFORIMERS
VEST LIGHTJLETOHT LTIQUID CUOLED TRANSFORMERS
PERFORH SUNSYS DES 3TUDY OF PWR PRUOCESSORS
PERFORM OFSIGN STUDY OF SPLIT PROC & AC DISTR
DESIGN % ANALYZE CIRCUIT HREAKERS
FAB & TEST PROMISING CXT HRKR DESIGNS
ANAL & SIMULATC EMI & MOD PWR SYS DESIGNS
LIFE & VAC THST HV SLIPRING TECH
SPACE FNVIRONMENT CFFCCTIS = START
REVIEW & ANML S/C CHARGING EFFECTS
CONTUCTY CHAMRCR TESTS OF S/C CHARGING
ANALYZF MAGNETIC FLELD & TORQUE EFFECTS
AMALYZE SPACH PLASMA EFFECTS
COMDUCTY ANALY(TECAL ASSESSMT OF FHRUSTER EFFECTS
LONJUCT STLICON TLCHNALOGY ASSESSMENT
CONDUCTY GALLIUM TECHNNLOGY ASSESSMENT
EVAL % ASS(3S NCNEFITS & TECH R ADINESS
DESIGN & SYS ANALYSIS OF THERMAL ENGINE SPSS

s 7

OURA=
TION

400
500
300
ro00
S00
500
500
500
700
$00
500
0
500
300
200
250
200
500
600
600
600
500
200
200
350
0
300
300
500
A1)
700
200
450
200
200
200
400
400
800
0
509
200
300
300
750
60
60
60
300

A
CcODE

10701037
10702017
10703017
10704017
10705018
10706017
10737019
107038018
10709018
Lori0017y
10711017
10800000
10401017
10401027
10801037
10402017
10A02027
10802037
10R03017
10403027
10803037
LO0AR0304A
10404016
108050193
10806017
104900000
10901017
10901028
10902018
109030148
109040184
10905014
10905028
10935358
10905044
10996018
10906028
10907018
10908018
11000000
11001019
11001029
11003018
11304019
11004029
11101010
11101028
11101038
11102019

H
COOE

- E-N-X N3N N _-N-¥ ¥-N N-N_-N-B-¥ N-¥-N N-N-N-N-N-N-N-N_N-E_N-N_-N-N-N_N-N-N-N-N-N-N-N_N-W_ NN

c
CODE
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PASE 3
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EST0
CoOsSY (%)

v

R LT Y Y e R Y P P P P Y P Y P P R L P T Y L

1152400
2438000
1022000
634400
6546000
326000
954400
1906000
4891200
2576000
175200
0
1846000
1130400
545600
1174000
1280400
1714009
2632400
1638000
1200000
4310000
33iu000
676400
1423200
0

A26000
8).0400
1604000
1170600
1242000
297600
956400
3324800
2917600
332800
3610400
1049600
2672800
0
9"a000
1614000
542400
392400
13546400
1084000
108000
108020
472800
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PROJECY GHER

ACTIVITY
NUMKHF QL S,

11102024
11102038
11103019
11103029
11103038
1110414
11106028
11104038
111095018
11102228
111Gna01R
1110,028
111060318
111060498
11107018
11107028
11108018
11108023
11109014
11109328
11109038
11110019
11110029
11111018
11111028
11111338
115011718
11502018
1150202AR
11507.19
115048018
11505014
11506018
1157924
11567018
11508018
11509018
11510019
11511019
20302019
20302028
20302034
20302048
20302004
2030206H
z207c1017
20705017
28001089
21002019

N € T M 0 R K L 1

D £ 8 € R I P T 4 O N

THERMAL ENGINE ASSESSMENT

THERMAL/FLUID SYSTEMS OVERALL ASSESSHENT
EVALUATE POWER XMSN TECH [N SYS STUDIES
ASSESS % COMPARY POWER XMSN TECH

TRADF OFF MPTS LFFe NASSe RELIAB. ETC

ASSFSS STRUCTURES TECNOLOGY

PERE OM DETATLED STRUC DESIGN & TRADEOFF

ANAL & tVAL ALTERNATE MECH/ELLC ROTARY JOINTS
SET DESIGN ALLNOWANLES R OTHER CRITERIA

AS3°33 MATLRIALS TECHNOLAGLES

ANALYZ2E APPLICATINN OF FLT CON TECH TO SYSTEM
ASSUSS FLIGHT CONTOOL TECHNOLOGIES

ANALYZE % ASSESS DATA MGMT TECHNOLOGIES

PERF INTEG STHUCT/COUNTROLS/0AYA STUDY

PERFORM SPACK CUNSTR SYSTEMS ANALYSES & EVAL
CONODUCT INTCGRATED SPACE CONSTRUCTINN AVAL
CONDUCT INTEGRATED SPACE TRANSPORT ANALYSIS
CONDUCT SPACE TRANSPORY TECHNOLOGY & DESIGN AS3E
CONUUCT INTEGRATED DESIGN OF PWR PROC & OISTR
ASSYSS POWER PRUC & DISYR TECHNOLOGIES
CONOUCT INTEGRATED FOWER SYS TRANS ANAL
ANALYZE SPACF TNVIR EFFECTS ON SPS DES

ASSLSS SEVERITY OF SPACE ENVIR c£FFUCTS
MAINTAIN 3 UPDATE REF & ALT OES IN SYS 3TUDIES
ANALYZE SPS STARTUP & SHUTDOWN TRANSIENTS
ANALYZE & EVAL SPS DEVEL FLIGHT PROJECTS
SELECT SULAR ARRAY TECHNOLOGIES

THERMAL ENGINE TECH CONTIHUATION OECXSION
FLUIC SYSTENS TFCHNOLOGY SELECTION

SELCCT TCCHNOLOGIES FOR X7 PHASE

SELLCY STRUCTURES TECHNOLOGTIES FOR MEXT PMASE
SELFCT MATFRIALS FTECHNOLOGIES

SELFCT FLIGHT CONTROL TFCH & DESIGN APPROACHES _

SELEFCT DATA 4GMT TECH % DES APPROACH

SELECY SPACE CONSTR TECH & DESIGN APPROACHES
SFLECTY SPACE TRANSPOR) TECHNOLOGIES & DES APPROA
SELECY PWR SY3 TECHNOLOMIES 4 DES APPROACH
SELECY SPS YECH % DES VO MITIGATE EFFECTS
SELECTY DEVILJIPMINI FLIGHT PROJECTS

CONDUCT LAPATS PHASE & STUDY

DFESIGN LG APER PH CON TILCH SATELLITE
FABRICATE LG APER PH CON TECH SAT

TEST % C/0 LG APER PH CON TECH 3SA(

LAUNCH LG APER PH COUN TECH SATl

OPCRATE & FVALUEATE LAPATS RISULTS

CONDUCT SHUTTLE SORTIL orAM MACHINE TESY
FLIGHT TEST SOLAR ARRAY OEPLOYMENTY

COND SORTEE TESY OF S/C CHG & PLASNA EFF
COND SORTIE TEST OF HV BREAKDOWN EFFECTS

3 7

DURA~
VION

100
130
750
60
200
»0
250
200
100
200
200
60
200
350
200
350
320
60
250
60
300
200
60
1400
200
290

o0 Od20000000

o~
[
(-]

378
302
200

e
400
300
300
300
360

A
caot

11102028
11102038
11103049
11103029
11103038
11104018
11100028
11104033
11105014
11105¢24
111046014
11106028
11106038
11106048
11107018
11107028
11108018
11108028
11109018
11109028
11109038
11110019
11110029
1111L01R
t .8
! .0.4
11,0028
11.02018
11902028
11503019
1154018
11505018
11506018

11506024

11107018
11508018
11509018
11510019
11511019
20302019
20302028
203020358
20302048
20302058
203020648
2070:017
20705017
21001019
21002019
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[+ 1114
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PAGE 4
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€

+

Sre0
Co3Y (%)

157600
236400
27600090
220800
663600
93000
364000
339200
144800
241600
289600
HoHAO
334400
13848400
326400
1164800
1442000
247200
330100
223200
737200
361600
1086480
6003200
5244040
1072000

7 1206400

13060000
30810400
10309600
26331240

2686400
29440800
294404800
31475200

6479200
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ACTIVITY D £ S C R I P 1 I O N DURA~- A ] c EST*O
N UMRERCS) TION (o1 1113 cooE CODE €CosT (98)

P R R R R R R L I R il R R A N L L L L LR T T T P P T R T P T P Y

21008019 CONDUCT SORTIL FLT WITH ION THRUSTER 300 21004019 0 7] 5475200
303503019 CONTINUS « EXTEND IONOSPH HEATING PROG 750 30303019 0 0 6428000
30303029 CONDUCY WEATHER SCAVTERING EFFECTS FESTS 400 30305029 0 0 2461609

Rl R R R R R Rk L R R e T R A L L L L T T T T Y s

TOTAL s 438443600
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PROJECT GnrR N £ T W ¢ R K L I 8 v &t N ¢ PAGE 6
PRECFE.OfNCE ARRDNS ELATIONSHIP 1 TERVAL

Y kL T R e L Lo T L Y P P P L P P PP P R LR R A L L P IR P L L L L L L L g

10720080 10101000
1010049%0 10102000
10131000 101010tA

10101013 10101028 STAR. STARY 100
10121018 10101038 START-STARY 50

1010'0t4 131010528 START=-START 200

10210.018 11161018

1010108 10101048 START-STARTY 100

10101028 19HD30A8 START-START 100

10101928 1il01018

10101038  13101GAA START-STARY 200

10191038 10101058 STARI-START 200

10101038 10104018 STARI=-START 400 - T
10131038 10705018 START-STARTY 250

10101048 0101058 START-STARY 100

101031048 13101018

10101058 10101068 FINISH=START S D)

10101054 1113.018
10101068 f1l101C18
101020C0 10102018

.o102v18 10102028 START-STARY 200

10102018 101¢2038 START=-5VARY 50

10102018 10102058 STARY~START 200

10102018 11101028

10102928 19102048 STARY=STARY 100 " o T Tt
10102328 10403048 START=-STARY 100

10102028 1.101028

10102038 10102048 START-START 200

10102038 10102058 START~-START 200

10102038 10104018 START-STARY 400

10152044 10102958 START-START 100 - c T T B
101067349 11101028

101020984 101902068 FINISH=-STARY ~-100

10132054 11101028

10102368 11101028

10192078 1:101028 .
10103018 10103028 START-STARY 300
1010%018 111lvi03a8

10103028 10104018

10103028 11301038

10104018 10104028 START=STARY 100
10104018 11101918

10104018 11101028

£0124018 11101038

10104028 115010148

10291300 10291C18

16201018 11105028

10202715 10707915 START=-STARY 100
10292015 11102028

{-18£5¢-0810



PROJECT GHFR
PRECFOTNCE ARROMWS

P L T T PN P R R R N e R R L e L L L L Ry T Y P T P PP Y T R L P Y I Y P LY P PR P Y Y Y

10203000 11102019%
1020301% 11102028
10204017 11102028
10274027 11204017
16204027 13204047
10234027 11204047
10219C37 10238017
10204037 10204147
102080387 13223067
10204347  111D702H
10234057 11132028
10209057 11209084
10204367 11132034
10204074 11102034
10279049 11102328
10300006 10301019
10320000 10301089
10300000 103509019
10321019 10321029
10,01017 10301038
1030109 10301046
10301019 10308019
17301029 10301038
105719029 1030i119
10301029 11103019
10301638 11103029
10301085 1110%¢C29
10321029 14301CAH9
105C1099 10504019
10301059 11103019
103C10%9 10301078
10331059 10301119
13%01069 11103019
10301067 11105029
11301678 111030629
103010399 19301399
10301089 11103019
10301099 103501109
10331099 103061119
10371109 10304019
103021109 11103029
10301119 10302079
10301119 10304019
10301119 10304034
10501119 10304008
10301119 11103034
10301138 11105019
10302019 10302039
10312019 10302049

N €
RLLATIONSHIP

START-STARY
START-STANRY
FINISH-STARTY
STAKRT-START
START-STARTY
FINTSH=-STARY

START-STARY

START-STARTY
START-STARY
START-SVYARY
STARI=START
STARI=STARY
START-STARTY
START-STARY

STARI~START
STARI-START
START-START
START=CTART
START-STARY
START~START

START-START
STARTI-STARTY
START-START
START=START
START~-START

SIART~-STARTY
START~START
START=STARY
START=-START
STARY-STARTY
FINISH~STARY
START-STARY
STARI-STARY

T

¥ 0 R K
INTERVAL

200
200
-10¢0
2900
290
=100

230

200
400
200
250
250
250
250

200
200
160
200
250
250

S50
90
100
50
50

130
250
250
250
300
-100
20
50

L

t

L {

I

N

PAGE

7
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PRECEDL NCE ARROUS

N €
RELATIONSHIP

¥y 0 /R K
INTERVAL
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PAGE [ ]

L B R R Rl Al Ll A td e L XL R R L R P L R R R Ry L LE P L P L R L P P P L R A Y P P P IR P T L R P R Y P R L L Yy ¥ Y

10342019 10302069
10302019 11103019
103132923 103020359
lU302039 103402099
10302939 20302019
10302049 (0502059
10392059 103040L9
10302059 11193629
10302069 10301019
10302069 11103019
10392059 20332019
10302079 11103019
10302089 11105029
10304019 103505019
103040t9 11103029
L3tL4028 10304019
13304028 10304038
10304028 11103029
10304038 10304019
10364033 11103029
103504068 11123027
17505019 10205024
10305028 11103029
10335038 10305048
10305048 10304019
10305083 .1103029
10325018 11103v29
102croIf 11103029
10373319 11103029
13363019 11103019
19329029 11103019
IVI0039 11103019
T031G019 19310029
143148012 111903019
1031302 11105029
10800090 128031917
10401017 10307118
10401017 10401027
10401017 11104018
10431027 11104038
10401017 1110048
10401027 11104018
144020198 10503018
108029718 11100018
10403018 10405017
10403018 11104918
10404015 11109228
10405017 11104018
10500000 i109010'a

START~STARY
START=START
START-STARTY
STARY-SYART
STANT~STARY
START~START
STAAI~SYARY
FINISH=-START
FINISH-STARY
STARI~START
STARI~STARY
START~START

START-STARY
FINISH~STARY

START~STARY

START-STARY
START~START

STARY-STARY
START~START
START~START
STARI -STARTY
START-STARY

START- START
START~STARY

START-STARY
STARI~START

T START-STARY

START-STARTY

5¢
90
20
LY
S0
100
200
~100
-~50
50
100
50

100
-100

100 ~

300
150

100
" 100
100
100
100

200
250

200
2u0

200

C——— = e

[-18£5¢-081Q
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FROJECT 6BHER N T F 4 0 R K L T 38 7T &I N G PARE 9
PRECENENCE ARROWS RELATIONSHIP INTERVAL

e E - ... —----- R L N el el L R R N [ e L L L L L L T T Y P R Y R T Y P P Y P PP T Y PP R T R L T

10501018 10501038

10501012 11105028

10901028 105010238 SYART-STARTY 194
19531Li8 11105018 FINISH=-START -200
10502019 11105028

105035018 11109028

1950302 11104024

L967000v 1050101L7

1000000 10.04017

13601017 & 010L

10601017 10502017 START-STARY 200

10601217 1.1u6048 START~-STARY 200

1701027 11106078 START-STARY 200 - T
10602017 1.602027

20602077 11104214 START=-START 100

10602027 11106028 START=START 250

10603016 1us03D26
10603026 1106028

10603036 1119¢018 STARV-START ~ T T 100 T
10504017 10,4027 START-STARTY 100

10608327 11105038

10604037 11106938

1070,000 13701017

10701017 11107018

10701017 2c’otot?

10701027 107010°

10701037 1* J7%13

.0701037 11°'07028

10702017 .070MM7 START~STARY 230

107020'7 10784017 START-STARY 250

107020.. 10707015 START=STARY 20 T
1rv02017 i1urov0L8 STARV=-STARY 300

107 2017 10711017

J0r02017 11107018

10703017 11107018

10734017 11104018

1070 a7 tlialols - - o * o

107050id4 1107018

10705018 20705017

107060:. 11107018

10787015 1t 1g7018

10704018 1l107ct8

107030 111070318 - Tt See s =
10710017 310721017 START-STARY 250

16710017 1l107018
10711017 11107018
10800009 10801017
10301017 1119400°
10801027 1080108/ START=STARY io¢

1-18€52-081 0
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PROJECT

S8ER

PRECEDENCE ARROVWS

10801027
10401037
toR92017
10232017
10802027
10807037
10303017
10803017
13823027
10303037
10303048
1090+4016
10995015
10306017
10900000
16301017
10331028
103902018
10232018
Lgansity
10934018
10304018
10904018
10905018
10905018
103435028
10933034
109594338
10905048
10904018
10904024
109372013
10904018
11000000
11004019
11001029
11003018
11604019
11004019
11003029
1110t018
11101024
12101028
11101C3R
12202015
111022018
11102028
11102328
111020%8

11104018
111448018
103801937
11108018
111048018
11108018
104803027
11138018
11108018
11104018
11108018
111030138
111018028
11103018
10901017
iLLg9o01ls
11109018
10901028
11107038
11109018
10203018
11105028
11109019
10305028
10905038
11109018
10705048
11103018
11109018
13906028
11109018
111390138
11109018
11091019
11001029
21001019
11110019
11304029
2100401y
11110049
11501018
11501018
11509¢C1a
11501¢e18
1902020153
11102028
1110203a
t1502018
11502028

N E
RELATIONSHLIP

S e e S TS NS W DA I W T T A o e A S S e Yo D W R A S e e o e T T  w Pe W U A g oy D AP AT S O U e YR Y W S e N Dy e P TN A O Wy SRR D o e

STARY-STARTY

STARY~STARY

START-STARY

START-STARTY
STARY-STARY

FINISH-START

¥

U}

0 R K
INTERVAL

100

100

100
100

-100

t 1

8 T

t

PAGE

10
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PROJECT 6BER N € ¥ M 0 R K L I 8 Y &I N 6 PAGE 1

PRECEDTINTE ARAOCHS RELATIONSHIP INVERVAL
11103019 11103029 FINISH-STARY -50
11103029 11583019

111050354 11103019 LTART=-START 20
11104ul8 11504014

11109928 1u40201@ STARV-STARY <00
11133028 10435017 START-START 200

11104028 111040118
11105918 115050143
111035928 11509018
11105018 11105028
11100028 11506018
11106038 11506028
11136048 11103028
11to7018 11507018
121107029 11107018
11108018 11108028
11104028 11508018
11109018 11109024
11109028 11309018
11109038 11109018
11110017 11110029
11110029 14510019

11111018 11111038 START-SYARY 100
112111018 11903019
11111024 11109038 o START=START ~ 200

11111039 11511019
11501018 11503019
11502518 115035019
11502028 11503019
11504018 11483019
11505018 11503¢C49
11576918 119012019
11506028 11505019
115607918 1993019 T e
11504018 11%503.19
11509018 11503019
11910019 11503019

20502019 20302028 FINISH=-STARY 60
2ps02028 2302058 START~STARY 300
20302038 20302048 START-START 150 oo T

203512048 20302058

20302058 20302068

20791017 11107018 T
20703017 11107018

210080192 1i:10019

21001019 21002019 STARYT=-STARTY a0

21001019 21004017 START-START 30

21002019 11110019

21004019 11110019

1-18€62-0810
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SOLAR PIWER SATELLITE

RJN DATE 30MAYT9 1540HRS #HORKING SCHEOULE PROJECY START 13JANS)
PROJECT GPRER RESEARICHy DEVELOPMENT, & EVALUATION BDASE COMPLETION 23JULBT
Clipg 1 SOLAR ARRAYS SOARY CIVES 23 PAGE 1
MODt=0/FR /eaal980cee070001981c000700019920000700019B830000700019884s4+071988,
ACTIVITY DESCRIPTYTION JF BAMJIJASONDJIFMAMY JASONDJFMAMJISASONDJIF RAHJ JAS CNDJF NAM S JASO NDJF HAMY
L R e R R e ey L R T Y PRI P Y S R T N E R P P TR S S R PR R LTS SN TR R D £ LT 2
1 I 4 1 1 I 1 1 1 1 Il ¢ I | 4
SOLAR ARRAY TECHNOLOGY: STARY "
131900093 | { t 1 ¢ 1 I I i ¢ 1 1 1 t | 4
SILICON ARRAYS: STARY M
10101090 b § 4 ¢ t 1 X 1 I ¢ 1 ¢ | ¢ ¢ 4
DIVELOP BASIC CELL DESIGY % PROCESS (R3320 etV Esee st sinesit iRty
10101019 1 4 4 ¢ ¢ 3 H 1 1 1 1 3 1 4
CONDUCT RADIATION EFFECTS AND ANNEALIXG TESTS KAXXXXKKRXRKHRKKKIXK LXK %X KK
1010i 028 1 4 i 1 1 I | ¢ I I 1 ! ) 4 ¢ 1 1
DEVELOP ENCAPSULATION TETHNIGUES UK 0NN XN B M B 40K XK 3600 303 K08 XK 0
13101038 4 1 4 I ) 4 I 1§ I I 1 I I 4 t
RADIATVION & ANNEAL TVESY SLASSED PAMELS RRRKKKX KKK KKK K
13101348 1 ¢ ¢ | 4 1 1 I 4 ¢ 1 1 1 I | 4
FIST ¢ EVALUATE CELL/Z7BLKY PROD PROCESSES XXX 200020300 5 X XK %
15101058 1 1 1 1  { 1 1 ¢ 1 1 ¢ 1 1 L
TISY £ EVALUATE SAMPLE FRJOCUCTION PANELS
13131064 1 1 ¢ I 4 H { I I i | ¢ 1 1 | §
GALLIUM ARSENIDES STARY "
1019223¢9 I I 1 I b 4 I | § 1 1 1 1 ¢  § ¢
TIST CELL FAB & SUBSTRATI YECHNIQUES? 3C 2000305 26 X6 36 3¢ 2C 236 33002000060 X000 XK XX KK X 2K KX K X XN
1oic2n1s8 i 4 I 1 I B I 4 ¢ 1
RADIATION & ANNEAL TEST GAAS CELLS 0000 I N N XM XK AKX 3K XK
13102C28 t 4 I 1 I 1 1 1 I 1 H 4 ) § i
TIST & TVALUATE ENCAPSULATION TEHNIQUES XK 0 M0 0 X 30N XD XK a3 I DCIEN XX X063 2
1713206358 i X I b4 4 4 I I ¢ i 1 { 1 [ ¢
RADIATION & ANNEAL TEST SAMPLE PANELS KX XXXX XXX IXXXNR X
13102048 I I 1 1 |3 1 I I | § 1 1 I 4 4
TIST ¢ EVALUATE CELL/BLKY PROD PROCESSES KX BNXNNN AKX ION K KKK KKK K
17142958 1 I t 1 1 1 1 I I 1 I I I 4
TIST & EVALUATE SAMPLE PRODUCTYION PANELS
17102368 h§ 4 ¢ ¢ | § I ¢ 4 I 1 I t 1  §
TSIST & DEMONSTRATE GALLIUM RECOVERY K XXRX KA 2K XK 0K X KX
10172078 I ) § | ¢ 1 4 : 4 1 1 1 4 4 4 | 4
RZSEAICH ALTERNATE P/V TECHNOLOGIES XN KK I EI0 00 I 30 500 300D 00002 00X XX XN
12103018 1 1 1 1 L I ¢ 1 4 I I ¢ 1 I
ECPLORE ARRAY FAB PROCESSES FOR ALTS XXX CRICANCHNCKK KT 20 KT KK X XKL AKX
13103028 1 I I 1  § L f I 1 1 1 1 1 1
CINOUCT CHAMBER PLASMA TISTS ON CANDIOATE ARRAYS XX NRRX
10104018 1 1 b ¢ 1 I I L | ¢ ! ] I ¢ 1 1
DI¥ZLOP MITISATING DESIGY OPTIONS AS REQOD xu
13106024 | 4 |4 4 I 1 [ ¢ L t ¢ 1  { 1 t | ¢
.-,a-.--v-Q-‘O.--.-.--.--'.-....-.--.-.--.-....C--..-.O--‘.-.....-.l......-..l....‘..--i recsescenleresenonn Jescsasenwnlrwess
MODE=0/FR 7eeel9800eceleeslFBleceelevelV02000elenelIBIccoeleeelP8800ee/2985,

ACVIVIIY D ES CRIPT ION JSFMAMJIASONDJIFNANJY JASONDJIFMAMIIASONDIF NAMJ JAS N DJSF MMM IJAS O NDJIF NAMID

T L sy e T Y T Y L R T Y P Y P P PR P L Y PRI P L DL LI R L LA I R LRI R I T PR YL LY RS Y PR Y T vy Y Y

1-12€52-0810Q



h6

(AL EEA AL T LI RIS A L L I A L I I L L P I R L L L YN Y DL L L PR L TR S R YA LA L YL I I T I P Y E PR P R Y LYY L NPT LY T T R

I’FR
eCcriIveITY

00000007 0001986c000/7¢0198%00se
JJASONDJIFMAMIJASONDYF MAMJJASO

101930000
10101000
10101018
10101028
10102038
10101048
10171058
10101768
10132009
10102018
10102028
10102038
10102048
1610205y
10102r 68
10102078
10103318
10103028
10104018

10104028

Cssmcsncsunrasssnesnssvsnwen] -------..I----.-..-[----.---.l--n....--‘----c-.--t--------. [eecnvscas]sesarcses Jeroccsccanlanes
LR E L X BN \I..Ol9“6. 0..’.. 198701\.
JUASONDIFMANJIARONDJUFMANJIUASO

YR TR T TS ST Y R Y PR DL R R R LR L R REE R PR Y DL L LYt L)

0/FR
ACTIVETY

) 1  §
1 I I
1 ) ¢ 4
I 4 ¢
I I 1
¢ I |4
14 I I
XXXX X XXX XXX X
¢ 1
XXX KKKRX
t 1 I
¢ 1§ I
4 1 ¢
1 1 1
1 1
¥ 1 I
HRRARNNK XXX X
1 X 1
XXXXXXXX
4 ¢ I
I ¢ I
t |4 1
1 1
AKX XXKN KX
1 I 1
AAAARXXX
1 1 b 4

{
1
I
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| ¢
4
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1
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SOLAR POUFN SATELLITE

RUN DAVE 30MAYT9 1S40HRS WORNXING SCHEDULE PROJECT START 15JANS)
PYOJE?* wBER RESEAICNHe DEVELOPHENY,y & SV LUATION ' QSE COMPLEYION 23JUL87
Coue 2 THERMAL ENGINES & SYSTEMS TORT CODES 23 PAGE 1
LT Y R R L L LR XL AR LALELA AL LR LI Al L L LY EEXEERELELLLLIIEIALLE T ETELEY LA LT LR Y LY T XL T F ¥ Y3 ¥ FT T Y F RN TY RPN P g ey gy i g g Sy ey
MODE=J/FR /0900990 ces0/70001981c000/00019820000700019683 0007000198400 0e/7293%,
ACTIVETY D ESCRIPTION JF MAMJJASONOJF MAMJJASONDJIFMAMJJIASONDJIF MAMU JA S CN DJF M AMJJASONDUF MAM S
-----.-..---.-«----.—----'1.----..0--‘-.----.-o..---‘--r-.--..-n-l------.--l-o.n-o---l-----.--nl------.-.x--.--..-.x----.
I I I 1 1 ¢ 1 3 1 1 i I I I
THERMAL SYSTENS « START L]
192C1000 1 1 1 I I I [ 4 I I i 1 I 1 1
LING=DUR THERMAL CONTROL CIOAT TESTS 000K XK 000 X000 KKK XK K 30X XK 2 X030 X XX XX X X XX
10201018 1 I I I 4 I 1 I 1 1 I i 1 I
NIW/NIVEL SUN CONCENTRATIR DESIGNS XXX ANX PX XX
131212015 1 1 1 I I I 1 I T ¥ 4 I I I
TAEKMAL ENGINES = START L]
10203¢G0" I I 1 1 1 I I I I 1 1 I I 1
CZRAMIC TURBINE & HTX DEV & TESTY X000 XK X K X D0 X XX 300X X XM L0 XX X
13203015 4 | § 1 1 I I I 1 I 1 I 1 I {
FLIUD SYS & JOINTS METEOROID PROT TESTS XX AXX X300 D0 X0 K% oKX %K
12204617 1 I I L I 4 4 X I 1 I I I 4
MIAY PIPE TECHNOLOGY DEVILOPMENT AXCNCK M0 IR XX X
1n.34027 I I 1 I 4 |4 t I I 1 4 I I 4
CIRCULATING THERMAL CONYRCL DEVEL $ 321883322783 833¢ 8988984844
13206337 1 I I 1 I I I | § |4 1 1 |4 1 I
SPACE REPAIR OF +LUID SYS TECHNOLOGY 200K KK XK XX X
102Ca2W7 I 1 I I I 1 4 4 1 1 1 1 ¢
ZIR"=G HEAT TRANSFER XXCHRNR N AR DX KKK X XK XN X
10204057 3 I | ¢ 1 I 1 I 1 ) § ¢ I 4 1 1
DIVEL INTEGRAYED RADIATOX TECHNOL NGY 32000 D0 XA XX XXX XXX XX
10206067 4 I I h 1 1 1 I I 1 1 I | § i
DIVEL SPACE LIQUID METAL CONTAIN TECHNOLOGY XM % X005 200X X 2030 3 X0 C X 20020 M XX M XX
19 N8D7A ) 4 T I 4 I 1 1 1 I 1 I I I | ¢
BIVELO® RADIATOR PRODUCTYION TECHNOLOGY (3RS RITITNIINTIT SN LY
132043838 1 I 4 |4 9 4 1 I I 1 1 | 1 [
S ses . Gem . GATeELUCsEACRIsEce AR Tt s Tanesesnsssssunss [ sasssvave[sncccsnan]onncs .-.l---y--.-.[..--ﬂ.-..[.-.--.o--l----.
MODE=0/FR 7¢001980ccceZ200198leveeleeel1902000eferelIBIocee/see198%e50071985,

ACTIVIIY O ESCRIPT ION JFMAMJJASONDJFMARY JASONOJF HAMISASONDIF MANJI VAS CNDJUF MAMJIASONOJF NAMY

R e T P L Y Y RN P L L R L P D R P R R R R L L e L L L L R L D T g

1-18€4¢-0310
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LA LA AL LR Ll Sl bl d el b Ll LAl AL A AL I L L LR YL LT L LR Ly gy L R T Y e g A P RV Sy

0/FR
ACTIVITY

eneesss/eeel98bance/e01987 400
JJASONDJUFMAMUJAS ONOJF MANJYJASD

espevcacsonanve ..c--.-.--.--l---o.---.[o-.-.-...[-----.-.-!---u.--..l---o.----!n-----no-t-n.--...-l----..-..!..--.-.-.‘..-..

10201000
10201018
10202015
10203000
10203019
10204017
10204027
10204937
10204047
10204097
10204067

10204078 .

10204088

ssescsncovmnscussussovancalsansccenafanansnssa] o.-.-.---lo.--.--c.!.----.--.l-..--.-o- [eoenecns LIT S L LT Y oY Y {esncocnnne] anes
e00cace/es119860000/0e1987c0e
JJASONDJFMAMJIJAS ONQJFMANJJUASO

0/FQ
ACTIVITY

1 I
! t
AAXNANXX
1 I
1 I
1 I
 § 1
1 1
1 1
1 I
1 1
1 4
1 1
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1 ) 4
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L6

SOLAR POMER SATELLLITE
RUN OATE JOMAYTI 1340NMRS W ORKING SCHEDULE PROJECT START 1SJANS)D
PROJSCT 68ER RESEAICHe DEVELOPMENTy & LVALUATION BASE CONPLETION 23JULAY
£)0€ 3 NMICROWAVE POVER TRANSHMIZSION SORTY CooEs 23 PABE i

-.~.-.-.--..‘.“-..--..-..---.--.-.----...‘.......--‘...-.--.....-...-...-’...-..----.‘-‘.-...-.-.-..“-.-............---.
MODE3)/FR 70001980000 0/00019810000/00e198200007000198300c0/0001988,,..71985,
ACTIVIYY D ESCRIPTYTION JFMANJUASONDJIFMANJIJASONDIFMANJJIASONDUF MANS JASCNDJF MANJJASONDJF NANY

memen SecvacseNAsEREraAERSTeEEEEeNcas ST eneousReRessven [scanvssun]lonrurcnan]sonnesoqa]l vcssnnons[covavcons [vescnncna | CX T

1 S ) I I ! ! I I H ! I I i

PIVER TRANSMISSION & RZCEPTION = START M

173022303 4 14 4 1 i { I 1 1 1 1 1 1 I
DIVELIP® BASIC KLYSTRON TICHNOLOGY HXX0MOCIOK 00BN 0E00K206 XX NNNHNNX B

10331919 1 ¢ I I I t ¢ ¢ i ! I 1 1 L4
DIVELOP KLYSTRON COOLING CAPABILITY JOSKJXEH X363 23X N X0 XX X 300 3% X 2 X XK

12301029 1 | 4 I ¢ ! f 1 1 4 ] I I s
DEVEL INTEGR KLYSTRON & PRODUCTION TECHNOLOGY XA NNN DK XK KK RARKK XXX

10321038 1 L § | 4 I 4 t I L ¢ I 1 ¢ 1 4
AMAL DEZIS € TEST KLYSTRON PR OPTIONS AR AXKHXX XY

12301046 4 t t | 4 1 I ¢ 1 H§ 1 1 I ¢ ¢
DIVELOP DASIC CFA TECHNI.OGY JOOCIEIEMI0C 0000000000000 223000 20000 X6 3 % 320 3 0 200 2 X X X

133019%9 1 H t L ¢ ¢ ¢ X I 1 i 1 I L
AVALYZE ¢ DEVELOP CFa THIRMAL CONTROL JEDERONEX 00000 XX X XXX X%

13301069 ¢ I 1 I ¢ 4 ¢ 1 ¢ I I 1 4 t
DEVELOP CFA PRODUCTION TICHNOLOGY KOUXXHUN XN DX KK Y XK NN 22N

10301078 I X 4 t I I | ¢ t | ! ¢ I ¢ I
ACIJIRE & TEST CANDIDATE SOLID STATE OEVICES MXAXKNKKNMUXN KKK K AKX

11301049 1 1 1 S z ¢ 1 I 1 1 I £ 4
0ZSIGN & VEST HI-EFF AMPLIFIERS KNXXXNXNHNK XXX XXAX XX

10301099 4 ¢ I | I |4 1 1 I ! I | ¢ 4 ¢
DZ3IGN & TVEST INTEGR AMPSe DEVEL PROD TECH RERNXK XK DX XK RN KNKN MK

10301109 3 1 1 1 ¢ 1  { 4 I 1 ¢ ¢ *
INTEGRATE AMPS WITH RADIATORS JOUXMR XX NI XN 2000 XN X XXX

12391119 1 | ¢ 4 ¢ 1 4 1 1 1 } I I S 1
SILECT & TEST OVHER AMP JEVICES BEXX D000 X0 X3 0% X 20 XX XK KX

19301128 ) ¢ 1 I ¢ 1 | 4 ¢ I ! I 1 ¢ 4
CINTINUE DEVEL OF SPREAD SPECTRUM PH CON 1330313380833 8384]

13302439 I 4 ¢ { 1 4 1 1 1 b4 ¢ I
IMVESTIGATE ALTERNATE PH CON OPTIONS 2020003 300030002 30 )X X XXX

10302029 z f 1 1 1 5 | 4 4 1 1 1 3 4 4
BREADUOARD & EVAL PHASE CONTROL OPTIONS JOICICN XKD I 2% XM N X X

10302039 ! | ¢ I 1 L 1 i 1 1 1 1 ¢
07SIGN & TESY PH CON SYSTEMN COMPONENTS MNRNAKNKRAN KN XXAK XK

10302049 1 1 1 X I ¢ I ¢ I ] ) § ¢ ¢ I
BREADHOARD REF PMHASE DISTR OPTIONS OO 200000 300000 DOC 2008 0 XXX 20X X

10302039 | ¢ 1 ¢ 1 ¢ I 4 1 4 | 4 t ¢ b ¢ 4
DISIGY & BREAODBOARD PH CON RECEIVERS KXXURXXRANRXX KX

13302069 ) ¢ 1 b ¢ ! H 1 I  § ¢ 1 1 1 4
TZST BASELJINE & ALT ANTENNAS FOR BANOWIDTH KXDRXMKRINRKARK AXKK X

13302079 4 1 1 1 1 I | 4 ¢ ¢ ! ¢ 1 b ¢ |
AVALYZE IONOSPHERE EFFECTS ON PH COY JXXNCHNE NI KN 0002 60K 06 XX I XX XXKKHXNN REXE,

10302089 ) § ¢ 1 1 1 H I z 1 1 1 1 L 4
DESIGN FAB & TEST SUBSCALE SUBARRAYS REAXXEXXNN XRRK

: 10330019 ¢ | 1 1 4 I I I 1 1 4 | 4 I 1

VZST LOW-CTE APPROACHES “OR SUAARRAYS KNKRXKURR

10398028 I  { t I ¢ I 1 1 I ! 1 I 1 ¢

T23T 7N & FuIMINAYE MULTIPACTOR PROBLENS NAXRKAK NN HNNK K
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10304038

DS TEST & EVAL LOW MASI/ZAREA TECK
103CA048

AVALYZE TRANSIENT & EMI EFFECTS ON ANTENNA
10303019

TIST & SIMULAYE EMI EFFEZTS
13305328

AMALYZE SER=PARALLEL HOOCUP OF S3PA
13335134

TIST SERIES-PARALLEL HOOXUP OF SSPA
10305348

AVALYZE & SIMULATE ANTENYA STAUC DYNAMICS
11305418

AVAL ¢ SIM ANTENNA RECH AIMING & CONTROL
11307014

AVALYZE BEAM SAFETY & DEFINE REQD SYSTVENS
13308019

RISEAICH 4 ASSESS LASER XMSN OPTIONS
16399319

¥ZIST P/V CONVERSION OF LASER LIGHY
10309029

TIST ALVERNATYE RECONVERSION TECHNOLOSIES
103399039

ANALYZE RECTENNA OPTIONS
19313019

TIST RECTENNA OPTIONS
15310229

CINQUCT LAPATS PHASC 8 STUDY
20302019

DZISIGN LG APER PH CON TEZTH SATELLITE
20332028

FABRICATE LG APER PH CON TECH SAT

29302038

YZST £ C/0 LG APER PH CON TECH SAY
20302048

LAUNCH L6 APER PH CON TECH SAT
233021548

OERATE & EVALUEATE LAPAYS RESULTS
20302668

CINTINUE & EXTEND IONOSPH HEATING PROG
31303019

CINDUCT WEATHER SCATTERING EFFECYS YESTS
30303029

~e »e X ot Lol -~

-

REAXRAR XXX
t I

I 4
¢ I
¢ I
4

I ¢
I I
1 I
14 I
1 1
¢ ¢
1 1
L | 4
i I
1 1
1 1
1 1
¢ 4
4 ¢
I I
I 1
4 I

1 1 z ¢ 4 ! 4 ¢ 4 L
. RENXERNRR KK NN X
! 4 1 1 1 1 t ¢
X MAKK AXKX
4 1 ! 1 X 4 1 1 4
4 ¢ I I 1 1  § ¢ ¢ | ¢
4 1 I ¢ ¢ 1 1 1 ¢ I
KAXMNN AR XN RN NN K
z 4 4 I 1 1 b ¢ ¢  § I
XX XXKX XK 3K KK K0 X KX
¢ 1 I 1 1 1 | ¢ 1 1 I
CXNN X XK XKX
1 I f ¢ 1 | ¢ 4 ¢ 4
DX DX XK XK XXX
1 1 ¢ I I 1 4 t
BOXNN XXX M KNI RN XK INN KRN IR XAK N
¢ | ¢ t 1 1 1 1
KXXRXXNRARKKIKXKA K XK
I 4 L4 4 L 1 I 1 b¢ 1
JXCHMNX XK NI XK KK KKK XK
4 L ¢ 1 I I | 1 L ) ¢ 4
KXXXKXX KRN X
1 1 S I 4 1 I I 1 4
2X00K 000K XK X003 X000 XXX XXX
| ¢ ¢ 4 I ! 4 I 1 I
RAXXXNXKKXA
1 ¢ 1 z | § ] 1 1 1 ¢
KRXRMK DK MK X KX KX
1 I I 1 1 ! I 4 4 1
XUAXXRAKK KRXX XX K
1 1 1 I 1 1 ¢ z I 4
NXXNNNRXN
¢ 4 1 1 1 1 I  { b ¢ ¢
¢ 4 ¢ 1 1 )| 1 I 1 I
1 4 ¢ I | 4 1 1 1 | ¢ !
JO0X X BOCHIIC XK K0 XEK XIKXX XX X
I b ¢ I 1 1 1 ¢ I I I
KOCXMEN XNK 220K NM XX K
I 1 1 1 I 1 I 1 I | ¢

sessvesen -.--.-.-------.-.---o-.-'AC----..—-----.--.o-.-.!u.-...--ot csscanasenlsesnnnvevlcvcanscvslnoncccnna [momoccconalacann

700038900 0ecealeeelF0Lcova/ve019820000700019830000/00e1988,404071985,
JENANJJUASONDUFMARJJASINOJUFMANIIASONDJIF MAMJ JAS ON DUF M AMJJASONDJUF HAM S

[ ET IR LYY PR L PR LS NI R R L PRI LR P P LR L DR YRR P PR R L Y 2 Y LY L L Y P L Y R L N T Y Y T Ty oy

MODE=0/FR

ACTIVITY DESCRIPTYT SON
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(L P T RS LI LR R AL DA LA L L DL AL LRSI I I I R RS L LT TR LIS A T L AT LR P AL P Rt Y Y Y PRI TR Y Yy Ly Yy

O/FR
ACTIVIFY

0e0eens/ eee19860ens/e0198T0cce
JJASONOJUFMAMIJASONOJSF MAMJUARD

stencaccssssssvsscavesners jesnanssncs] coencvnnnanlonvoanvannlccccassen] cnsncossn] sevnscnnelscsvscvvnaslvenvanacas Ivencscanslwsnss
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10301019
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103501046
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10301069
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10301099
10301109

10331119 .

10321128
10302019
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10302039
10302049
10302059
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10302049
10334919
10304028
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10304048
10303019
10393028
103039738
10303048
10396218
10307018
10334219
10309019
10339029
10309039
10310019
10310029
20332019
20302028
20302038
20332048
203%2058
20302068
30303019
30303029

t 4 I t t ¢ 1 1 1 4 1 1 1 1 ! ¢ I § 4 S |
4 1 1 1 1 ¢ { 1 I { L I t S I 1 I t t 1 4
(38333820344
¢ 1 ) 4 1 4 4 ¢ ) § I 1 ¢ I 4 ¢ 1 4  { ) § ¢ X
1378884889 %
I 1 I 4 I ) ¢ X ¢ 1 4 L ¢ i 4 L ¢  § 1 4 ) § 4 | § 4
t ) 4 t t t 1 I 1 1 I  § 1 1 4 ¢ 4 4 ¢ 1 ¢ 1
1 ¢ I 1 I 4 1 I 4 | ¢ 4 ¢ 1 L t 1 L] 1 | § 4 1
I ) § L ¢ I 4 t t ) § 4 I | ¢ 1 I I 4 4 I 4 4
I I 1 I 1 I 4 1 4 4 I | 4 | § 4 x 1 I 1
1 1 1 3 X b3 ) ¢ i 1 1 ¢ 1 I 1 4 1 H 4 4 H I
XX xxx
S I | b 4 1 1 4 4 I 4 ) ¢ X t 1 L ¢ 1 1 1
1§ 4 1 4 | ¢ t 4 4 1 b ¢ t 1 I 4 4 ) ¢ 4 I £ | I
I ¢ 1 ¢ t 1 ) 3 I ¢ ¢ L ¢ ¢ 4 ¢ 1 I 4 1 4 4
1 1 1 T 1 1  §  § 1 1 t L ¢ ) ¢ 1 t b4 ¢ ¢ b ¢ 3 1
1 1 | 4 | 4 4 t t 1 | 4 4 1 1 ¢ 4 1 1 I 4 ! 4
I ¢ I 4 [ ¢ [ § ¢ I 1 1 X 1 1 1 ¢ I t L 4 S
1 ¢ ¢ ¢ 4 [ ¢ 1 1 ¢ ¢ t I 1 1 1 ¢ ¢ 4 4 I
1 4 | ¢ 4 I 1 ¢ 1 1 1 1 1 I I I ¢ 4 1 ¢ 1 1
nxx
1 ¢ 1 1 1 S 1 1 1 ) § 1 1 4 4 t 1 I 1 t 4  §
XX XXX
1 1  § ¢  § 1 ¢ I I ) ¢ I ¢ ¢ 1 t t I 1 | § 1 1
XX KX XK NN KX KN NN
1 1 I I  { 4 1 I }4 1 ¢ I | 4 14 L ¢ 4 1 1 1 4  §
| $ 228848 .
1 1  { I 1 4 I 1  § 4 1 t 4 4 4 ¢ I ¢ 1
1 1 1 ¢ I | ¢ 4 1 1 1 ) 4 I 4 ¢ ¢ 4 4 1 4 4
cemsesmsvecsssvosusvssenss [wemevocon[sesssssen] evssnsass] -----.--.[...oo--.-:.-..-.--. [.-.-u---.[-..“.-o- [...-.-“-!.-.-.

JIFR
ACTIVITY

ececscsesleeel1986cc0e/se1987 400
JJASONDJUFMAMIJASONDJF MANJIJIASO
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SOLAR POWER SATELLITE

RUN DATE 30MAYT9 13540MRS WORKINGEG SCHEDUVLE PROJECT START 13JANSS
PIOJECT 6BER RESEAICHy OEVELOPMENT, & EVALUATION BASE COMPLETION 230ULE?
€JoeE 4 STRUCTURES & DYNARICS SORY CcooEsS 23 PAGE t
HODE=I/FR 70001980000 0/00019810000700019820000700019B83000070001988404471985.¢
ACTIVITY D E S CRIPTION JFHAMJJIASONOJIFMAMIJASONDJIF MAMJIIASONDIF MAMU JASCNOJF MAMJIJASONDJIF MAN S
LR R R R Y e L L e R L L LI R e R L AR L P LR L I L e LT P L P L D R L L P S L P LR TS Y T YYD LI R TP TY PRT Y ¥
1 1 1 1 } 1 1 1 1 1 1 I 4 4
SPS STRUCYURES = STARY "
10600000  { t t I 14 1 4 1 14 1 1 1 I 4
DIVEL & EMPLOY DETAILED STR OYN MODELS (131338338 230001823088 80%;
13401017 b4 I 1 1 I I ¢ t 1 1 4 | § ¢ t
AVALYZE LIGHTHELISHT FLEX STRUCTURES X000 XK KRN XANMK
17401027 I 1 | ¢ i I 3 | ¢ 1  { | 4 1 4
Fa8 & VTEST REPRESENTATIVE STAUCY ITENS MICRMKX KKK 2K XXX X
13402213 1 1 g I b4 ) ¢  § 4 ¢ 1 t  { I  §
0ZSe ANALe TEST JOINTS & FASTENERS MWK K XX K200 KKK KN X
1C403018 1 ¢ L L4 I 1 4 4 I 1 4 4 I [
DZSs ANALy TEST VTHERM PRIT/CONTROL YECHNOLOGY 03030600 X200 WK X0 08 X JE X3 % 20X
104Ce015 4 4 4 I 4 |4 I 1 4 I I 1 I I
AVALYZE & TEST STRUC PRODUCTION YECHNOLOGY XN XK AR KK XK KKK
13405017 I I 1 I (¢ 1 I I I ] | & X 1 4
Sssmcsne mnossscRsaRcesRRsSsnavswRsanRevansossscnssaonasclcvsnmousalenurrcnan nwesscsssaaecscne wefrocssncnslarsvouncanlscnns
MODE3D/FR 70001980 00ec/0eelF8L0000/7¢0019820000/0eel9B30cec/0ee1980,04071985,
ACTI*ITY D ESCRIPTY ION JERAMISASONOUFMANI JASONDJIFHAMJIJASONDJIF MAMJ JAS CNDJF M AMJIJASONDUF MANY

XY LR T R P P R Y Y P A Y L P R L R LR PR D R L e L T L eI Y PP Y P PP Y AL P Y L PP P Y Y Y Ly P Y Y T P Y Y YT Y
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woewacas - esa LI EI PR LYY Y Y P P A L PR L R R R R A P P R L L N P P Y Y AP PR LR Y L Y LYY P2y Y Y YLt Y )
o’Fn .......’..l‘lgas.O..’..198’..‘
ACTIVITY JJASONDJIFHAMIJAS ONDJSF MAMNJUASO

sesmcsvecuns vacsnevsssnwsn encevevse[wonnscunnleonacssns]ccncncone]venvances] enacevrve[sencsccsc]cnnssvaras]locsusccar] waces

¢ ¢ ¢ t 1 I 1 1 ¢ I [ ¢ ¢ ¢ I 4 ¢ 4 t 4 ¢
10420000

I 1 1 I ¢ 1 4 £ 1 |4 ¢ ¢  § 1 1 1 1
10401117

1 4 1 [ § 1 1 4 I 1 1 I I 1 !
10421027 XXX

I
| ¢ ) ¢ ¢ ¢ 4 L ¢ t I

4 1 | ¢
4 L ¢ 4 I
1 1 4 ¢ ¢ ) 4 t ¢ 1 ¢ 1
10402018
¢ L 1 1 3 I 4 ¢ 1 1 1 1 1 1 1 ¢ 4 ¢ 4
10433018
¢ | ¢ I 1 | 1 1 1 1 I I 4 | ¢ 1 4 1 1 1 1
10404016
1 1 1 1 ¢ 1 1 b ¢ | ¢ 1 1 I 1 1 b ¢ 1 i [ ¢ ¢
10405017 XXX NN

=g 04 sm m 9 N

4 1 1 1 [ | 4 1 1 1 4 I 1 1 I 1 1 I H t
sssccsvevennvonscsesrenvos [neconsvevnlunsscsnen] evanvonroelcncnnsncva]esarnssvasscascnnan (oo ronsonlacosnsenelesonnsona] snae
I/FR se0v000/00¢19860000/7001987400
— ACTEVITY JUASONDJIFMANJJAS ONDJFMAMNJJASO
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£01

SOLAR POWER SATELLITE

RUN DATE 30MAYTS 1340MHRS WORKTINSE SCHEOVL E PROJECY START 13JANB)
PROJECT GUER RESEARCHe ODEVELOPMENTY» €& CVALUAYION BASE COMPLETION 23JULBT?
CY0E 5 MATERIALS SORT COo0ES 23 PAGE 1
MOOZ=D/FR 7eeel19B00s00/000278lecee/eealT82000070¢04e19830000/000198%,44471985,
ACTIVITY O ESCRIPTION JF MANJJUASONDUFMANY JASONDJFMANJJ ASONDJF MAMJ JAS CN DJF W 443 JASONDJF MANJ
'-‘°""""'"""'““""““"-"“""""°'-°--'-!""-”‘°'l'--""-°I'--'-°"'I-°""-"l'--'°°-'-l""'°'-'l'--°°
I I 1 ) ¢ H 1 I 1 1 1 I | 4 | ¢ I
MATERIALS & PROCESSES = STARTY L]
10500902 ¢ I i 1 1 1 I ¢ ¢ 1 ¢ ¢ 1 [ ¢
SJRVEY & SELECT CANDIDAYI MATERIALS XXX XXXRANAR
10531018 1 1 | 4 ¢ I 14 1 b ¢ 1 ) | ¢ 1  § 1 4
DIVELOP MATLS LIFE TESYING TECHNNOLOGY 200002 XX 20060008 X X
105131228 4 ) ¢ I 1 1 4 ¢ S 4 b} I 4 1 1
LIFE TEST CANOIDATE MATERIALS ORI NN XCE MK KX 23K 3K X I 36 % 20 20X X
13561338 1 1 1 1 1 I I 1 I 1 4 [ 4 4 ¢
YIST HI-TEMP COMPOSITES “OR LIFE & OUTGAS 30K X 000 XX XX X 300K XN XX KI NK XK
11752019 1 I b ¢ I ¢ 1 1 I 1 1 1 ) ¢ ¢ {
DIVEL LOW-CFE WAVEGUIDE MATERIAL XM XAMK KKK XXX XXX
10503018 b ¢ 1 | § 1 | 4 1 1 1 I 1 1 I  § I
OIVELOP OPTICS MATERIALS RXRAK A XK XK X XK
10583327 4 I I 1 I I ¢ 1 I 1 b3 1 1 i
.--n-.-.-------Q--.-.----------.Q--..---.........-..---I-...-...-x--.......I--.--...-l.-...ﬁ..-II-.-“--.t‘..-..---lﬂ-.-.
MODE=D/FR 700el1980ceee/ 0001982000070 001982000e704019830cealeeslI’8,0,071985,

ACTIVITY D ESCRIPT ION JFNAMJJASONDUFMARJYJASONDJIFMAMJIJASONDUF MAMY JAS TN DJF MAMJJASONDJIF MAN S

IR AE LI I DAL DL RS LI T LT R X2 R LI R 2L YL R LTI PR P LY Y Y T LY P T TN Y g Sy S g gy
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LA B LR L L L L h Ll L g
J/FR
ACTIVITY

sevcose/eeelIBBhaces/eel9870e
JJUASONDJIFMAMIJAS ONDUF MANJIJASO

LY R LI EI IR RS Y D2 2 L R Ll 4 1)

csmposcsavasnsensassvvensnsrnncvsnn]vssoncnnc]scnnscnnsosnncnsnss[aevoecvansocevanvns Joccasrnansenavsenvecn|ssvsscane] snsns

10590000
10501018
10501028
10501039
10502019
10503018

10503927

esmeconsnvassonvencnveness [vravnccan]vesccsnvalesncnnnuac]ocvvecsne[wonscnccs]evsvencvs fesnsvrncs]enasccnnenloesnsccnneln .0

..ll'..’...l’as. ..0’.-1967...
JUASONDJFHAMIJASONDJIF HMANJJIASO

e AN e EPE PSRN EPRCEE NP PPTO TR ANRNCNY I PO RC R CEN T CEEP NN BN RDETNDEPD DD S

J/FR
ACTIVITY

¢ 1 ¢
[ ¢ 4 1
1 I I
1 1 I
RAXKXXNKX

1 1 ¢
XXXXX

1 I I
1 ¢ 4

¢ 1 ¢

4
[ ¢
1

1
I

1
I
1

4
1

1
{
1
1
{
I

¢
1

I

[ T B . B

1
1

¢

=t

[ 2]

) 4
1

¢

[ T B

1
1

¢

[ [ o] [ (]

I
1

¢
t
I

I
1

L I

I
| ¢
1}

1
1

1

- mu 4

L
1

"™ =

[ ] - - [ [ ] [ ]

[ ] [ ] [ o] [ o] [

¢
¢
3
1
¢
3
¢
I 1

1-18£92-0810



S0l

SOLAR POWER SATELLITE

RIN DATE 3O0MAYTT 1S540HRS MOR X INGSG SCHEDUL E PROJECT START 1SJANS)
PIOJECT 6BER RESEAICHe DEVELOPMENTy & CVALUATION BASE COMPLETION 23JULL87
CI0E 6 FLIGHY CONTROLS & SYSTEM CONTROL SORY CODES 23 PAGE L
MOODE=D/FF l0ee1980ces0/¢00198Llc000/00019820000/70001983 000070001988 ,444719083,
ACYIVITY D ESCRIPTION JFMANJJSASONDJIFMAMYJASONDJIF HAMJIIASONDIF MAMJ JAS CN DJUF NAMJ JASONOJYF MAM S
P L L X T L R T Y L P E T P P P TS A AR P LY RS T PR LR RS S PR PR LY ST TP YRS LT LT RRT ST
X I 1 I 1 1 1§ I 1 1 1 ) § 1 ¢
FLIGHT & SYSTEM CONTROL = STARY "
10500000 1 1 I 1 | ¢ 1 ¢ 1 1 H I I I |
RIVIEN & DEVELOP FLT CONTROL THEORY [ 3482800888830 0 R eess]
10531017 1 | ¢ 4 L I 4 1 1 I 1  § I 4 ¢
DIVELOP ALGORITHMS & SOFTWARE APPROACH 0K 2203 0 30 5 2 36 XXX X2 XX XX X X
10501327 I 1 4 I t I I I I 1 ¢ I I 3
AVAL SENSOR REOQTS & ASSESS TECHNOLOSGY NEAXKXARAXK X
10632017 1 I I |4 1 ¢ I 1 1 1  { 1 1 9
CINDUCY SENSOR TESYT PROGIANM BXAX X X000 K NK XXX K
10802027 I I I | ¢ 1 1 1 4 1 1 1 ¢ I 4
AVAL & DESIGN LARGE CMsS XU RHNXK XX K X
1063391¢ 1 X | ¢ 1 1 1 1 1 1 1 1 i  § 4
CINDUCT WHEEL ¢ BRNGeMOTOR RESEARCH KKK KKK NN N NK KX X
13633026 1 1 ¢ 1 1 ¢ 1  § 1 1 X | § 4  §
AVALYZE & TEST OTHER ACTJATION TECHNOLOGIES KARXXKNXX P XXX X
1503036 4 | 4 1 | 4 1 I I 4 X 1  § 1 1 I
DEVEL DATA MGMT HOME & SFTWE APPROACH 1332382388
10608217 I 1 1  § )4 I | 4 1 | I 1 I  §
DIVEL MAIN COMPUTER HOWE & SFTWE APPCH XX 206 30000 X 2006 200 X6 XN X
175540327 ) § 1 £ 4 4 ¢ 1 1 1 1 1 I 3 t
DIVEL & TEST ELECTRO-OPTIC DATA ACQUIS TECH 1381338388388 ¥4
19634C37 I I ¢ 1 I I 1 I | ¢ 1 4 ) § I f
...-..-.--------.---------------.----.o.-.-..---.----..x...--Q.-.!--.-.0--.x--..-‘---lu--.-.---1.u—----..I--.--..-.x-...-
MODE=u/FR 7000198000 0/0eel1¥8lccee/0rel9820000/00019830cee/0001988400071985,

ACTIVITY DESCRIIPTYION JENAHJJIASONDJIFHARJIJASONDJIFMANJJIASONDJF MANJ JAS CNDJF MAMJJASONDJIF HANJD

P T e e TP Y P P P P Y R L PR P PP Y LRI E N DL P P AL L P LR PR R IR YL LY R L L LY P Y R TR Y Y LYY TP AP T AR TR T R e
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OscR
ACTIVITY

0000000/ 0001986 ccee/eel987,¢0
JUASONODJFRAMJIJASONDJUF HANJJASO

Sssoscsevscessnacsnavanccarsaecarvasnn]vevarconr]vensocvsss]avosssann]lnccnssaenes sovnans [ecencconafacocsansmlescscnanalmanee

10400000
10631017
10601027
10602017
10632027
10603016
10693026
10603036
10636317
10604027
196940 37

1 1
4 ¢
1 4
ARRXANXX
1 1
1 1
XXXXX
¢ ¢
¢ 1
I ) ¢
1 1
¢ b
¢ 4
I I

O/FR
ACTIVITY

4
1

1
H 4
1

t
¢
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o A M

S
4

aee colecnsvancs]ovsvences]

c0cseesleeelIBB6o0ee/ees198Tcee
SJASONDJIFMAMIJASONDJIF MAMIJIASO

1 4 | 4 | 1 t 1
1 L ¢ f ¢ 1 1
¢ { 1 1 3 | 4 1
b § I 1 b ¢ 4 1 1
1 I 1 1 4 1 1
1 I ¢ ! t 4 4
1 1 I 1 1 1 ¢
¢ ¢ I ¢ 1 1 1
I 1 1 | ¢ I 1
I I L ¢ 1 1 ¢ 1
¢ 3 1 1 3 ¢ I
I I ¢ ¢ ¢ 4 1
¢ ¢ ¢

1 1 ot 1 I 1

I z 1 1
S S 2 | I I 1 1
I A S S | 1
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I I 1 S 1
| S S SR | S R S
I 11 1 1t 1 1
I 1 1 1 I 1t 3
SR S S | I I 1 1
[eecccccccleicamnsecfeccncocanonecs
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L01

SOLAR POVER SATVELLITE

RUN OATE 3QMAYTI 1SAO0HRS HORKING SCHEDVULE FROJECT START 15JANB)
PYOJECT GBER RESEAICHy DEVELOPMENY, & EVALUATION OASE COMPLETION 23JULAT7
CODE T SPACE CONSTRUCTION SORY CODES 23 PAGE t
MODE=0/FR 70¢0898000ea/eeel98l000070001982000070001983000070001984404071985,
ACTIVITY D ESCRIPTION JFHAMJJASONDJIFMAMIJASONDIFMAMJIIASONDJIF MAMJ JA S CN DJIF MAMY JASONDIF HAM Y
.n---o---------o-----------.-----o---.---..-..-n-—--o~-x.--.-o--.l---.-----x.--.---.-l-.----.o-‘o---.----l-..-...--lo---.
£ I 1 I 4 I I 1 | 1 } ¢ 4 1 1
SPACE CONSYR & MAINTENANCE = START "
107030¢C0 |4 1 14 1§ 1 4 1 1 I 1 4 1 i 4
CINVINUE DEVEL OF BEAM MACHINE TECH X000 X000 XXX XUN N XK X JX X X
107082017 3 t I I 1 I I | 4 I ] 1 I I I
DIRIVE COMPREMENSIVE STRUCT DES REQTS 1385237 %8¢]
10701027 1 ) 4 4 I I H I I I 1 I [ 4  §
ANALy DESe TESY ALTERNATZ FAU3 TECHNOLOGIES OO0 300000 20K 5 XN X WX X X
10731037 I 1 t I I 4 H I 1 1  §  § I t
DZVEL HATLS € EQUIP HANOLING TECHNIQUES D000 X006 2008 0 20X X0 )2 XXX XXX
10702917 I 4 1 4 4 I I I 4 I 1 1 I 1 I
DZSe ANALe FABe TEST INTIGRITY ASSUR METHODS X0XO0KN DX JE X0 3200 IR K XXX
12703017 4 1 1 I 1 I 4 I I 1 | § 1 I 4
DEVEL § ANALYZE BERTHING TECHNOLOGIES 1323333338333 8]
10706017 1 I I I I 1 I I | 1 I 4  § H
AVALy SIMULATEs TESY SOLAR ARRAY DEPLOY JOEXRXR KKK X2 X DMK KX X
10785718 ¢ 1 1 1 ) 4 I I 4 ¢ 1 |3 1 4 t
DIVELOP & TEST FLUIOS CHARGING TECHNOLOGY 13 ¢34 3389929082 87888843
10705017 I 1 I 4 1 X I I 1 1 1 I [ §
DIVEL PLASIIC FILM REFLEC CONSTRUC TECH XK 5000 XM MK XX KRR K
10707215 1 b § 1 1 1 1 I 1 I 1 1 I 1 L
DZVELSP CONQUCTYOR DEPLOYYENT TECH 133838338 ¢33 3 8388884341
13708018 1 I 4 I 4 X | 4 | 4 I 1 | 4 1 I [ 4
DIVEL SUBARRA ' & EQUIP INSYL TECRH RXHN AN XK XXX KX KX XK XK XXX
10709C '8 I 1 1 4 I I 1 I I 1 | 4 4 ) ¢ | §
AYALs DES, TESY BASE MOBILIYY TECHNOLOGXES 2C0 362008 360 M0 XXX B XK X MK
10710017 1 I )3 I 1 | 4 1 I 1 1 1 1 4
AVALYZE SINMULATION REQTS & TRAINING NEEDS 20 DK 200C 3 KM XK NAXK XXK
12711017 | 4 1 ) § 1 I 4 I I 1 ¢ ¢ 4 1 §
CSNDUCT SHUTTLE SORTIE BEAM MACHINE TEST 003 X2 MK RN XX X
23701017 ¢ H b ¢ I ¢ 1 g I 1 1 ! 1 1 1
FLIGHT TEST SOLAR ARRAY JEPLOYMENY naxxXXNX
20705017 4 1 I I 4 ¢ 4 £ 4 ) § I t 4 | ¢
-o.o.--o.----.-----.‘o--..q.----....-c---...-...--.---.[...-..-.-‘-----o..-]-n...-...l.-.--...-‘.-..-..--!-..o...--l.....
MODE=D/FR lee0l1980cecsf 000198100 ve/eealO02000e700019830000/0001988004.4.71985,

ACTIVIIY DESCRIPTION JEMAMJJASONDJIF HANJ UASONDJIFNARJIJASONDOJF NAMIJAS CNOJF MARJY JASONOJF MAN S

G P P NP NS P EU N A N RN AT NS TRt BN PRl NI P I TONNOEC PP ONO IR PRCH P NSO PP TN TARNPIORNP IO CTATANIE POl TP COlOEEle EEw @
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801

TP E I RN TR R LY B L LT T TR T Ry T R Ry T T YT YT Y T Y oy ey AL T AT L LY REL LYY YT Ty Yy Yy

0/FR 0e00000f 00019860 cee/es19BTeue

ACTIVITY JUASONDJIFMAMIJASOND JF HANJIJASO
o------o-..-.---.-.---w--.l-o.-----.[--..-..--[-..-----.[-.----..-t..-u-..-.[.ao-----.l----.-‘.-[---‘..--.tn.-.oo-..‘-n.o.
1 I I I b4 1 | § 1 b4 4 | § I 4 ¢ 4 I i f I ¢
107000006
1 I b ¢ I 1 i I I 1 4 z 4 3 1 3 1 4 1 | ¢ | 4
10781917
1 I I 1 b § I I | I 1 ¢ 1 4 4 1 t 1  § 1 1  §
tor01027
I 4 ) 4 1 I | 4 1 ¢ t 1 1 1 1 1 1 1 1  § 4 I ¢
10701037
I ¢ 4 t I ¢ I ¢ 1 l I ¢ 4 4 1 4 1 ¢ 1 t
10702017
4 4 4 I 4 4 4 ¢ ¢ 4  § 4 1 ¢ 1 4 4 ¢ 1 ¢
10703017
I ¢ I I 1 L ¢ I 1 I I I 1 1 ¢ 1 I  § 1 1 I
107040137
4 | 1  § 1 1 1 1 1 b3 1 1 4 1 1 4 1 1 4 1 ¢
10795018
1 4 1 1 1 I 1 1 1 1 1 1 t 1 I |3 2 1 }§  §
10706317
4 | 4 4 ¢ I I I 1 I ¢ I I ¢ 1 ¢ 4 1 b 4 4
10707019% XXX
I t I I < I ) 4 I 1 | ¢ I ¢ t I ) § ¢ ¢ 1  § 1 1
10738018
1 1 1 1 I 1 X I 1 1 1 4 I 4 I I | ¢ 4 I 1 1
10709018 . RXARX
) § 4 I 4 I I ¢ I ¢ ¢ ¢ ¢ |4 |4 ¢ 4 1 4 1 1 1
13710017
¢ I ) 4  § I I 1 ¢ ¢ 4 4 4 I I X 1 X ¢ ) § 1
10711017
1§ 4 ¢ X I t .} [ ¢ 1 1 ) 4 1 I ¢ ¢ I | I 1 1
20701917
4 ¢ I 4 I 1 ) § 1 1 1 ¢ 1 I 1 z ¢ ¢ I 3 I 1
20705017 XXX XAX XN XX
. t 1 ¢ 1 1 1 1 1 I 1 1 1 1 1 4 4 1 1  { I
evesscnvce evesnlvecnscvoan] csncevosc]evcnavcon] evsvcsnsnleane I =l s veacesven jososccanalcanre
I/FR s000000/000198800e0/eei98700s

ACTIVITY JJASONDJIFMAMIJAS ONDJUF MANJJASD
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SOLAR POWER SATVELLITYE

RUN DATE 30MAYT9 139A0HRS WORKINGEG SCHEDULE PROJECT START 1SJAND)
PROJECTY CBER RESEAICHy DEVELOPMENT,y & LVALUATION BASE COMALETION 23JULESY
CIDE 8 SPACE YRANSPORTATYION SORY CODES 23 PAGE 1
LR YRR R LR L DL L L L L UL LT L AL ELLLEYRE LR ALY LY LD XL DLl L DL L L L L L L 4 2% -n ae LA L X L Y IR YY LYY YN 1 Y ¥)
MOOE=D/FR 20001980 00007000)198L 0000700198200 00/000198304c0’000198840:.71988,
ACTIVIFY D E SCRIPTTION JF HQNJJASO?DJF”I‘JJA?DNDJFHA”J:‘SONDJF MAKJ JAS WDJF;‘“JJASONDJF HAMNY
P R Y L R P L R R R L I N R L S Y N L LYY YL L R Y Py wssescsvsevoevusces escscnvovafovane
¢ 1 4 |4 1 1 1 ¢ | ] 1 1  §  §
SPACE TRANSPORTATION = STARY ]
10300000 1 X 4 1 1 1 1 1 ¢ | [ { ' ¢ 4
AVAL & TEST ENGINE LIFE [MPROVEMENTS XK HICHN NN KR X XXX X XXX
10891017 t 1 1 1  § ¢ 1 1  { | 1 § 4
RSISEARCH METMANE COMBUST & MY XFER TECH 12133838 812838
10801027 I 1 1 ¢ I 1 I I 1 1 I I 1 t
CINDUCY PHASE A DOOSTER INGINE STUDY KARKAXRAK X
10901037 1 1 L { b ¢ ¢ 1 1 ) ¢ t ) b ¢  { z {
CINDUCT HLLV DESIGN & OPS STUDY RNNXXXRKX 2K XX
1748C2017  § t 3 ) § 1 1 | § 4 1 1 I 4 4
DES & TEST AEUSABLE LM2 INSULATION XXM R KRR HKE X XK XXX
13802027 4 1 4 1 1 1 1 I 1 1 I 1 1 4
NS & TEST IMPROVED RSI APPROACHES REMIKAIK LR KK A IR KRN K ARK AR
10802037 1 1 I ¢ I 4 1 I I I 4 ¢  { I
03ZS ANAL A T ST INPROVED ION THRUSTERS JOCICN KRNI XD I3 30000 XXX K X
10803517 1 ¢ 1 X I 1 1 1 ¢ 1 | { ¢ t
RZSEARCH MPD THRUSTERS P AN M IO XK W K X
19803027 1 1 1 1 ¢ ) 4 4  § 'Y 1 I 1 4 t
DZVELOP 6=DOF LON THRUST GNGC ALGORITHMS BEOEEI0 MO0 M NN XK KKK HK X KK N XK
17803037 1 ) ¢ 1 1 1 ¢ I 4 1 1 1 1 1 4
ECFEND SUOLAR CELL DEGRAD TESTYS Y0 €0TV DOOECNCX 200K M 200X M XK BB X X XX
19833048 1  § I 4 4 X ¢ ¢ 1 1 ¢ 1 t
CINGUCT FEASIBILITY TESTS OF LASER THRUSTERS KX RIIN KKK DA RNK A XAN N R
1cadacle 1 1 I 1 1 1 1 1 ) ¢ 1 I 4 L | 4
CINDUCT INTEG DES & OPS STUDY OF SPACE BASING KN XUXX XXX R
10805019 1 ¢ ¢ 1 ¢ ¢ L. L 1 1 { |
AMALYZE SEA«BASED LAUNCH SITE XXX XN 2K XNK X AK
13806017 1 ¢ ) § | ¢ ) ¢ 1 I 1 ¢ b} | 4 1 3 | §
MOOE=0/FR 700061980000 0/00e198cseelieul98R0000/0001983cc0e/00s1980400071985%,

ACTEVITY DESCRIPTION JFNANJJIASONDUFMAMJIJASUNDIJFMAN S IASUNDJUF MANY JAS CN DJUF MANJJASIND IF NANY

VBNV RTY VST TVNUNIDGOTS - DVY PECO DR TR T OTE ISR A PP ARSI TSNS TOTRTITES FNORIEITAAT ARSI AASU S ENSNNR EPONS APSS PRGN NI PN ORI NEDD DE®
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ol

SOLAR POWER SATELLITE

AUN DATE SOMAYT9 1300HRS WOoORKIING SCHTO0ULE FROJECY START 134ANOY
PROJECT GBER RESEAYCHy DEVELOPMENT g L CVALUATION BASE COVPLETION 230U 87
€30t 9 POWER DISYR & PROCEISING SONTY CODES 23 PAGE | §
LI X A TS R XL RN YL L ARLERELLLELRELERELELLEXELXLLENR) XL ER L LY N AR R AL L L Al XY T XY P A a2 X I P IR P YR T Yy Y Y R YTREEFTREEFEENYFYYE ¥ N
MODS 20/FR 7009198000007 000198L0000/0001902000070¢el1983ccre/0es1988000071903,
ACTIVIYY OE SCRIPTION JF MANJIASONDJIFRANIJIASONDIF NANJIIASONDIP NG JAS CNOJF MANJI SASONOIF HAK S
@t esrenenmacnsevss Ve e NRITEse TR neuned oo sonvanvnessrawncevanss ] ronvscncanlcnsvssvenr]csasnsrsacfovraricne [encnssnnce [anans
I 1 H 1 4 1 1 ¢ 1 . 4 ! g ¢
PIJER PROCESSING & OISYRIAUTION - STARY L]
10733090 I f i 1 [ ¢ I t I 1 H H [ { 1 [ ]
FAB & TESY SAMPLES OF SHEEY COMD WwITH COATINGS P iR AT RS E SIiRYI120 Y]
11921017 t 1 t 1 1 4 1 1 | ) 1 z 1 4
A¥AL % TEST CONDUCTOR STRUCT SUPPORY HARNAR XXX 0 XAK X
13301928 | | t ¢ 4 4 4 1 4 1 1 1 1 1 H
ITVEL & EMPLOY DETAILED TRANSIENT ANMAL ROOCLS JONCJO0 N0 D00 00 X0 XX 08 3¢ % X X X %
12902218 I | { 1 1 4 i 1 5 4 ] 4 I §
D-S ANAL & TEST HY INSULATORS & STANDOFFS XA MK K WK XA X XK
13333318 1 1 4 1 f b t I  § !  § 4 ¢ 4
IDENTIFY ANAL & TEST IMZJLATION MATLS 2008 €3 3C 3 26 36 3C 5000 2 3% XXX DX X AN XXX BNAAK
1399741318 1 1 H  § t 1 4  § ] 1 ¢ t 1 {
DI5TGS LIGHTUEIGHT LI CI0L XFORMERT KAXXNAX AKX
13905618 | ! 1 | I I 1 1 I ] 1 I  § [
FZ3T LIGHYWEIGHT LIQUID ZO0LED TRANSFORPERS R MMM MUK KR XA NNLRAKR
17905924 1 1 1 4 ¢ 3 f 1 ! | ¢ ) §  {
PIIFORM SURSYS DES STULY OF PYR PRICESSONRS KARXXN XX R
10905239 1 t ! t  § 4 1 ¢ 1 1 I 1 ¢ ¢
PIRIFOIM DESIGN STUDY OF SPLLIT PROC & AC OISYR XX 0t XXR X
10302948 1 1 I ] [ ¢  §  § 1 I I ¢  { 1 4
DISIGY & AMNALYZE CIRCUIT BALAKERS KEMNRANKXNK
13904601R 1 ¢ 4 1 1 1 1 | 4 ! 1 ¢  § 4
FA3 & T1ZST PROMISING CXY BAXKR DESIGNS 18038 R3087130338%3)1
17936328 t ¢ 1 ¢ 1 1 [ § 1 1 1  § ¢ 4 t
AMAL © STHMULATYE €r1 & MOD PYR SYS DES LGNS R KK N P %A N KK R
10907¢13 4 ¢ g 1 ! ¢ t 1 1 |  { f ! | 4
LIFE & vAC TEST nV SLIPRING TECH JURUUICIE I 00002 30 3 50K 0000 36 3606 3 000 0606 20 0C 200 8000 38 )¢ ¥ XK X
1070640138 1 1  { ¢ ! 4 1 1 I 1 | { i 1 3
PPN IE e R R e R e NN N N NN R RN AET PO RN NCS 0 s0sesnse [eananssnsoscsvsnsa]rsenccsan]oncrcanas]cocsssnve]secscccsn]oonss
NOODT=0/FR 700089802000/ 000l9810000/00019020000/00e198300er0/000¢1%088004471989,

A.TIVITY DESCRIPTION JF RANJIS/ 1 SONDJIFRANYJASONDJF AANJIASONDJIF RANS JAS CNDJP M M JIJASONOJIF HAN S

YRR R R Y Y Y Y YR P L P P Y Y P L L R LY R L R R PR R Y Y Y P R LY PR T PSR E L N P T Y PP PR R Y LY R R R P YR TN R XY PN Y Y LY Y YT YT P Ywy

1-18€92-0810



SOLAR POMER SATZLLITE

RUN DATE 30RAYTZY 1340MRS WORNX ING SCHEDYU . L PROJECT START 13JANS)
PROJECT GAER RESEAICH, DEVELOGPHAENT, \ EVALUATION SASE COMPLETION 230087
coot 10  SPACE ENVIAONNENTY EFFECTS SOAY cooEs 23 PAGE (}
WOOE=0/FR 7000098000007 0¢01981000¢/00019820000700039830000/0401980,00071903,
ACTIVIYTY DI SCRIPTION JEFRABJUJASONDJIFNASS JASONDJINNAAIJIASONDIF RARJI JAS ONNJSY BANS SASONDJF HANS
P L L T Y R L Y L T R P L L P PP L P S ST P LY P P PP P I X T PN LR PR R PP PRV Y E T P
1 1 1 1 ¢ | ¢ L ¢ S b 1 ] I 4
CONOUCT ANALYTICAL A33CS3INT OF THRUSTER EFFECTYS TACNJIE X004 30003000 IK 200X 0000 U X
11004029 | 4 1 b4 4 H I I H 1 1  § ! ¢
SPACE ENVIRONNENT EFFECTS = STARY ]
11300000 4 1 f 1 ! ] ! ] ! H 1 ] L
AMALYZE MAGNETTIC FIELD & TORQUE EFFECTS AN ERNKRNRX IERNNR X
11003018 1 t 1 1 ¢ 1 il 4 ! 1 I ¢ 4
ANALYZE SPACE PLASMA EFFICTS AAXRARXRKARAY X NR
113%¢919 H t t L H I £ t | { ¢ 4 | ¢ S
CIND SORTIC YESY OF S/7C CHE & PLASHA EFF SERNRXRKNFNKXK XXX
21031919 ] ) ! I 1 t 4 ! 1 H ] 1
CIND SORTIE TEST OF NV DILAKDOWN EFFCCTS JUXCN 0O X KX KX XX
21002719 t t ¢ 1 L t b3 3 3 ] 1 I 1 4
CINJUCT SORTIE FLT WITH JON THAUSTER SO0 600X X% XK KK
2130419 4 H 5 1 1 1 1 ! 1 | 1 1 1 t
REIVIES & ANAL $/7C CHARGIVE EFFECTS JU0CH 000 30 D000 X0 3198 3E 00 DA 2038 00 M 8
11701019 1 I f [ ¢ t | { ¢ ) § 1 1 ! ! 4
CINDUCY CHAMBER TESYS OF S/C CHARGINS 13333783488 ]
11301929 L | S 1 5 1 | 1 ¢ ] I I | ¢
.....o---o-.o----.c-c...o.c..--..--...-.--...-.-.-.....l-.-...c..l.-.--\-..-‘.‘Q---.Q-!.-..0.-‘.‘..-.-..-.'n.o-....!n“..
RODE=0/FR 700019800000 /000198Lc0ce/00elP820000700017830000700019300040/1908,

ACTIVITY U ESCRIPTION JERANJIASONDUFMARIJASONDIF RANJIASONOUF MAMJY JAS CNDJF N JJASONDJIF RANY

P AL YR P P YL L L P L LR L R I R PR YN Y YL DL P T R LR P Y Y P P Y P PP YR RS PR PR PP ISR YT Y S et TR R T Y L g 1Y Ty

1-18€62-0810



21l

SLUAR POWER SATELLIYE

RIN DATE IO Y79 1340HNRS ¥ ORKING SCHEODUL € 1" QJECT STARY 313JANA)
PIDJECT GHER RESEARCHy DEVELOPMENTs & EVALUATION BASE COHMPLETION 23JLL87
COJE 1L SPS SYSTEMS STUDIES SORY CODES 23 PAGE L
e P R E N . e R R N N AR AR R A N AN N CR TN PN IR N NATEY EE T USSR AN SARNEt RN PO PPN ANNS NN CNOONAD O N NN PR INSTERN N
- HOOF 23/7FR 70001980cev00/00019810000/7000190200c0/0221983ccecs/0eelPB84s4071989%,
ACTIVITY D E S CRIPTY OGN JFNAHJJASONOJFHA!JJA:ONBJFNAHJJ‘GO”DJFHAHJJASU'OJFHANJJQSONDJFHAHJ
s sacsvrRacesaBssRsRRcc Rt AR T sscaRRNssRs R veuvennnatens [snvanscsnavsnanses ...t...--x.-.......lc---.o-.o]..--.o..-(---.o
I t I I 4 ¢ 1 1 1 4 [ 4 1 1
ASSESS “ATERIALS TVECHNOLIGIES
11105025 | | ¢ t { L 1  { 1 1 ' ¢ [ 4 4 [
AWALYZE APPLICATION OF FLT CON TECH YO SYSTERM KEKK B RAX X
1110601A 4 1 H I I 1 t 4 I 1 1 4 1 ¢
A3SESS FLIGHT CONTROL TECHNOLOGIES XAXK
11105024 S i H I 1 I 1 t t 1 4 I g 1
AYALYZE & ASSESS DATA MGHY TECHNOLOGEIES nX RARK
11106038 4 t g { 5 b4 ¢ 1 1 d 1 4 t I
PIRF INTEG SYRUCT/CONTROLS/DATA STUDY PICXCRS XN 0K XN KKK X
11106008 1 I I 1 L 1 1 ¢ 1 5 ¢ 1 t
PIRFORM SPACE CONSTR SYSTEMS ANALYSES & EvAL
11107019 | ¢ ¢ 1 ¢ !  { t t ] 4 ¢ 1
CINJUCT INTEGRAVEQ SPACE CONSTRUCTION ANAL DU 30 JU0 06 3¢ 203 36 20X XX 2 X
11107028 1 ¢ t 4 1 1 4 4 4  § 1 1
CINOUCT INTEGRATED SPACE FAANSPORT ANALYSIS RARKNNK XXNK
11158918 4 t ! 1 ¢ 4 1 1 I 1 1 4 L b
CINOUZT SPACE TRANSPORT TECHNOLOGY & OESIGN ASSE
11108028 1 1 1 1 L t [ ¢ ¢ ¢ 1 I 4  §  §
CIMOUCT INTEGRATED DESIGY OF PWR PROC & DISYR XX KRAK
11199028 : § 1 t ¢ 1 4 4 1 1 3 4 I ¢  §
ASSESS POWER PROC & DISYR TYECHNOLOOGIES
111C9029 1  § 1 L ¢ b ¢ L ¢ 4 4 4 ! t I t t
CINDUZT INTEGRATED POWER SYS VYRANS ANAL 3000300 0 U303 2 X X 3K X
1133908 t | § ¢ t 4 1 t ¢ 1 1 b4 1 | ¢ g
AWALYZE SPACE ENVIR EFFECTS ON SPS 0ES X ARRA
111193019 1 1 ¢ 1 ¢ 1 | 98 1 ¢ 1 1 4 4 4
A3SESS SEVERLIYY OF SPACE ENVIR EFFECTS
131113029 H 1 I 4 4 ¢ | 4 1 1 L 1 4 I
MUINTALIV & UPDATE REF & ALY OE£S IN SYS STUDIES JC000 302000 0 30000 6 2 X200 28 6 06 3 2 JC DO 3T 000 20 0030 36 B0 2030 30 26 3000 D000 06 330 1. I X 30X 3¢ 20 2 26 26 20 0K 2 300 M4 X
11111018 1 1 1 1 4 4 1 1 1 1 H t ¢ I
AVALV2E SPS STARTUP & SHUTDOWN TRANSIENTS ARAKNRRKK R
11111028 ! I 1 4 4 ¢ 1 1 1 I | ¢
AYALY2E & EVAL SPS DEVEL FLIBHT PROJECTS RXXXNKNXN MEXR
11111034 | 1 ¢ L t t t t I 1 | 1 H ) §
TAERMAL ENGINE ASSESSHENY RKAKK
11102028 1 1 1 |3 1 f  § 1 ¢ | | ¢ | 1 |
CIVDUCT SILICON TECHNOLOZY ASSESSMENY
11101018 1 ! 1 S H I 1 | t t i ¢ 1 i
CINDUCT GALLIUM TECHNOLOGY ASSESSMENT
11101028 1 1 t ] 5 1 1 L 1 1 z 1 |
EVAL L ASSESS BENEFITS & TECH READINESS .
1116101 1 ¢ t ¢ 1 1 I 4 I ¢ 4 | {
DISIGY & SYS ANALYSIS OF THERRAL ENGINE 3PS8 WRARNARNAARRRRR X
11102215 4 1 | ¢ 4 1 t t 1 ¢ § 1 1
THERMAL/FLUIO SYSTEMS OVIRALL ASSESSHMENT b {1
11102038 t 4 L 1 1 1 4 ¢  § | 4 t I

1
FAA JBTF NPIJER AMSN TECH IN SYS STUNIFS NAXRARK RN NN

1-18£S¢-0610



el

11103019 4
ASSESS & COMPANE POMER XWSM TECW

1
i

I
4

w e e

1
I
{

1 4
b4  §
| 1
¢ 4
XXX XXX % 0K X
{ 4
1 1

4

]

" X (] L] [ ]

- = e e

—H- L] »e - L ]

4 3 1
4 14 |
REARXRXAN XNK
H 1 3
1 1 1
| | | ¢ 4
(1388344
t 1 ¢
4 1 4

- vy -

xnun
I

IR R R P Y L L P TP P Y AL PR S S L LT Y S PP DS Y Y P PP IIS ELE R TS L L PR U TS TR LY 20 L 2T 7Y

11103029 t
TIADC OFF mPYS EFP, MASS, RELIAB, EVC

11103338 '
ASSESS STAIUCTURES TECNOLIGY

11134019 t
PIRTOIN DETAILED STRULC DISIGN & TRADEOFF

11124024 1
AVAL € CVAL ALTERNATE RECH/ELEC ROVARY JOINTS

11104038 X
SIT DESIGN ALLOWABLES ¢ ITHER CRITERIA

11105218 1

ROOL=0/FR

ACTIVIYY D ESCRIPTION

70001980000 e/00¢l1P8lcece/0ee19820000/¢0019830000/0001%98%400.71985,
JE RAMJIASONDJIF MAMJIJIASONDJIF MANJIASONDJIF HANY JAS CN OJF NMMJJASOADJIF HAN S

LR TR Y P P R T P Y Y Y P Y R T R T Y Y P L RS Y L Y Y PRI PR PRI P PY PR LY LY P Y ¥ Y T T T Y T Y T P R T Y P pr g S e e A P YT Y T
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#11

PV L L T L T T e L Y P Y Y P R Y Y e Y LY P Y Y L Y P Y Y P P T Y P T AT L P Y P L Y Y Y Y Y P P P YT Y T YIS PR Y R YL XY

DZFR
ACTIVIVY

esevces/ veelFBEecenlesl1F87000
JJASUNOJFMARIIASONDUF MANJJUASO

st smcrsscanssewsnnavesnvsn]lcsnrarnscan]cacecavsrs]rownsvven]l seccsnses]enccsovsa] esecscrvefccasnscnanlacesaveva]esvscccsal nenen

11135029
11106018
111058228
11106038
11106048
11107018
11107028
11108018
11108028
1311090128

11109028

11139338 .

11110019
11110029
11111018
11111028
11111038
11102028
11101018
11101028
11101038
11102013

11102038

111 xv1 9

1 L 1 1 1
XXX XXUXK X

I I I 1 4
I 1 I I  §
b

1 1 1 1 1
XX XL X

¢ | ¢ 1 1 L
| ¢ I 4 1 I

XXVRRRX XXX X

1 X 1 I 4

¢ 1 1 L I

XXNKXRNX

{ 1 1 I | 4
XXXX

1 ! I I ¢

XXX XKXKX

1 1 ¥ 1 1
XXX

XX
1 1 I ¢ I
RXx
1 I I I 1
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I I ¢ I 1

¢ 1 1 I 4
REXRXNAR

4 1 ¥ 1 I
WD NN ICICR M XL NN XA
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Sil

11193029
11103038
111040148
11134028
111C4038
111059018

Sscescemenvenunensenesnen j[eecancscsvalenuncnceslvevssncne’ revancssan]wncnccsuafcacrcavcswnancrincclecnovns jesnncancs] wwe.
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SOLAR POMER SATELL(TE

RUN DATE 30MAYT9 1SA0HRS W ORKINGEG SCHEDUL E PROJECT START 13JANS)
PYOJECT GHER RESEARCHy OEVELOPMENTy & EVALUATION BASE CON FTION 23JULS?
CI0€ 13 TECHNOLOGY & DESIGN SELECTION sanr Co0ES 23 PAGE 1
.Q..-..“.--.------‘----.---.-'--.-...----.--.-...--’--.--.-.-.-----..‘.‘-...-..--'.---..‘.--.-...-.-.--.-“.-.-...-...-.
MODE=U/FR 7006198%2000/7000198%¢000/0001986000e70e190700 s
ACTIVITY D ESCRIPTTITON JF MAMJJASONDJUFMAMNIUASONDUF MANIJASONDJIF MANJ UAS C
IRy L AR LY P Y S L L E L TP Py T R Rl L L LY L Y &P 2 TIIITI ST P RTY) X T ..-..'--.-.....‘.--..
1 1 b ¢ 1 1 I 1 ¢ 1 1 4 I 4 I
SELECT SOLAR ARRAY TECHNOLOGIES ]
115301014 1 I 1 4 H I  { I b ¢ 1 I 1 4 I
THERMAL ENGINE TECH CONTINUAYJION DECISION "
11502018 I € 1 4 ¢ I ¢ I L ! 1 ¢ 1 H
FLUID SYSTEMS TECHNOLOGY SELECTION L]
11502028 I I 1 H H} I 1 I I 1 ! 4 1 b §
SSLECT TECHNOLOGIES FOR NEXT PHASE N
151505019  § I I 1 I I ) §  § ¢ 1 L ¢ I ¢ [ ¢
SILECTY STRUCTURES TECHNO.OGIES FOR NEXT PHASE "
11594618 1 X 4 t 1 I I 1 ! 1 t 1 z 1
SILECT MATERIALS TECHNOLIGLES "
11505318 4 1 1 1 1 1 | § t t 1 1 1 1 1
SILECY FLIGHY CONTROL TEIH & DESIGN APPROACHES L]
11506718 1 I 1 { 4 | 1 1 3 ! 1 1 1 4
SELECY DAVA MGHAT TECH & JES APPROACH R
11526728 1 1 I 1 1 1 1 1 1 H ) 1 I 1
SILECT S3PACE CONSTR TECH & DESIGN APPROACHES "
11597218 1 I 1 ! 4 1 4 I ¢ | I i ¢ I
SILECT SPACE TRANSPORT TICHNOLOGIES & DES APPROA L]
113381218 L I !  § 1 t I | 1 1 I 4 4
SELECT PWR SYS TECHNOLOGIES & DES APPRNACH LJ
11539918 I 4 1 I 1 1 I I 1 1 I 4 I H
SZLECY SPS TECH & DES YO NIVIGATE EFFECTS L]
11510019 4 1 | 4 ¢ I ! 4 S 4 i b4 4 ¢ 4
SZLECT DEVELOPMENTY FLIGHT PROJECTS "
11511019 1 ¢ 1 4 k ¢ 4  § 1 1 1 t 1 4
.-.--..-.-.-.o..--.-c.o.l-----.--....-..-....----.-.-.-‘..o.-o..ol..-.-.---x.cnnn-.-.l--u-.....l--.......l--....---‘......
MODE=O/FR 70001988 00¢0/00019830¢00/06401986000e/001987as0¢

ACTIVITY DESCRIPTION JFMAMIJASONDIFMARJUASONDUF HAMJJIASONDJIF MANJJASC

N T RN e PR P AR ER N e CEe SN E N PR PR R P NN AT NS N E N C AT NN NN ST C ARG C AN GA NS S SCNCE N NCOD G SN IR THE NSO O TS SPe S
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L

SOLAR POMER SATVELLITE

RUN DATE 25SMAYT9 1205MRS RESOURCE ALLOCATION BY ACTIVITIES PRCGJECT STARY LSJANSO
PROJECTY GBER RESEARCHy DEVELOPMENTy & EVALUATION BASE CONPLEVION 1APREG
SORY NODES PAGE 2
PP AR R PR PR L LI LSRRI R R DR Y Y R I Y P YR TR Y AR SRR R R R L DR LR Y L R Y X LA LR L LY R Al L Ll Lt Ll Ll YLy T 1]
ACTIVITY DESCRIPTYION DAILY TOTAL DUR 8T ARY FINISH
M00E=0/FE RESOURCE USAGE USASGE
IR L RAL T 2R A2 L L L e i et el eyl yryyy ] e r 2 22 X  Fr XrRE Ly X2 2x2Xry o223 ]
10101018 DEVELOP BASIC CELL OESIGN & PROCESS 750 15JANSO 11JANB3
1,00 TZCHNOLOGY ENGINEERING 6.0 4300,0 MAN DAYS
1.30 ELECTRIL POWER ENGINEERING 3.0 22300 MAN DAYS
1.60 PHYSICS YECHNOLOSGY 3.0 223U+0 MAN DAYS
3400 TVICHNICAL SUPPORT 6.0 4300.d MAN DAYS
3420 CLERICALs GRAPHICS 3.0 2230.0 MAN DAYS
3¢50 ELECTRICAL LAH TECHS 3.0 2250.0 MAN DAYS
4.00 MANUFACTURING 640 450040 MAN DAYS
4.20 ELEC/ELECTYRONIC DEY SHOP 6.0 4500.0 MAN DAYS
10102028 CONJUCT RADIATION EFFECYS AND ANNEALING TESTS %00 4JUNBO 2JUN82
1.00 TECHNOLOGY ENGINEERING 4.0 2000.0 MAN DAYS
130 ELECYRIC POWER ENGINEERING 2.0 1000.0 MAN DAYS
1.60 PHYSICS TECHNOLOGY 2.0 10009 MAN DAYS
3400 TICHNICAL SUPPORY 3.0 1500.0 MAN DAYS
J.20 CLERICALy GRAPHICS 1.0 5000 MAN DAYS
3450 ELECTRICAL LAB TECHS 2.9 1000.0 MAN DAYS
4,00 MANUFACTURING 1.0 50040 MAN DAYS
4,50 SPECIALTY S40P 1.0 500.0 MAN DAYS
10.00 SPECIAL FACILITIES 0.9 250.,0 EQP DAYS
10.30 LARGE COMB ENVIR CHAMBER 0.5 252.0 TESTOAYS
1011038 DEVELOP ENCAPSULATION TECHNIOQUES 130 23MARS0 22PARB3
1.00 TECHNOLOGY ENGINEERING 2.0 675040 MAN DAYS
1.30 ELECTRIC POMER ENGINEERING 240 1500.0 MAN DAYS
1450 CHEMICAL/PROCESS ENGINEERING 4.0 3000.0 MAN DAYS
2.60 PHYSICS TECHNOLOGY 3.0 2250.0 MAN DAYS
300 TECHNICAL SUPPORT 8.0 6000.0 MAN DAYS
3420 CLERICALs SRAPHICS 4.0 3000.0 MAN DAYS
3¢50 ELECTRICAL LAB TECHS 8.0 30000 MAN DAYS
4,00 MANUFACTURING A0 3000.0 MNAN DAYS
4.20 ELEC/ELECTRONIC OEV SHOP 2.0 1300.0 MAN DAYVS
4.50 SPECTALTY SWOP 2.0 1500,0 HMAN DAYS
18101048 RADIATION & ANNEAL TEST GLASSED PANELS 300 15JANS1 20KAR82
100 TZCHNOLOGY ENGINEERINS 4.0 12000 HMAN DAYS
1.30 ELECTRIC POWER ENGINEERING 240 600.0 MaN DAYS
1.60 PHYSICS TECHM .06Y 240 60040 MAN DAYS
3400 TECHNICAL SUPPORY 3.0 9000 MAN DAYS
3620 CLEIRICALy GRAPHICS 1.0 300.,0 MAN DAYS
3450 ELECTRICAL LAB TECHS 240 600.,0 MAN DAYS
4.00 MANUFACTURING 1.0 300.3 MAN DAYS
4:950 SPECIALTY SHOP 1.0 30040 MAN DAYS

10,00 SPECIAL FACILITIES 0.5 1500 EQP ODAYS

1-18€Sc-0810
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SORY NODES

BEDBODS: TG CTNEOE VR TRNDVVLIDNTTENIVNNECCTNEE RIS TCI COWN 'SP NBEOD - ePERR RSN Y IS IENNG P Nl ARSI CETAN P TRND RGN RTOTONT O NEEDIOPDONS OB OD G

DAILY
USAGE

TOTAL
USAGE

DUR

STARY

FINISH

PagtE 2

AR E L E L A T bt A L A A3 il Al A LI R L AT R I IR TP Y DY NI PR YL LY P L L YL L L T T Y F P T P TS TEIN Y ¥ Y PORspgeprpeprprpupnprpegrpnuaeppapegeey

TESTOAYS

ACTIVITY CESCRIPTION
MO0DE=O/FE RESQGURCE
1030 LARGE COMB ENVIR CHAMBER
1010103548 TEST & EVALUATE CELL/BLXY PROD PRDCESSES
100 TECHNOLOGY ENGINEERING
1010 MZICHANICAL/STRUCT ENGINFERING
130 ELECTRIC POMER ENGINEZRING
1,50 CHEMICAL/PROCESS ENGINEERING
1.70 MATH & SOFTWARE ENGINEERING
1480 [INDUSY DESIGN & PLANT ENGR
1693 CIVIL & FACILIYIES ENGINEERING
3400 TEICHNICAL SUPPORY
3410 ENGR AIDESs URAFTING
J3¢20 CLERICALy GRAPHICS
J.80 MECHANICAL LAB TECHS
3450 ELECTRICAL LAR VECHS
4,00 MANUFACTURING
4010 MICH/SYRUCT UEV SHOP
4.20 ELEC/ELECTRONIC DEV SHOP
4.50 SPECIALYY SHOP
4.80 PROCESS PLANT SHOP
16101068 TEST & EVALUATE SAMPLE PRODUCTION PANELS
1.00 TICHNOLCGY ENGINEERING
130 ELECTRIC POWER ENGINEERING
3.00 TICHNICAL SUPPORY
3410 ENGR AIDESs DRAFVING
Je20 CLERICALy GRAPHICS
3«50 ELECTRICAL LAB TECHS
10102018 TEST CELL FAB & SUBSVYRATE TECHNIQUES
1.00 TVZCHNOLOGY ENGINEERING
130 ELECTRIC POWER ENGINEERING
14606 PHYSICS TECHNOLOGY
Je00 7. CHNICAL SUPPODY
J3¢2) CLERICALy GRAPHICS
3e50 ELLCTRICAL LAB TECHS
4.00 MANUFACTURING
8420 ELEC/ELECTRONIC DEV SHOP
101802028 RADIATION & ANNEAL TEST GAAS CELLS
1400 TVICHNOLOGY ENGINEERINSG
130 ELECTRIC POMWER ENGINEERING
1.60 PHYSICS TECHNOLOGY
3400 TECHNICAL SUPPOKT
3«20 CLERICALy GRAPHICS
350 ELECYRICAL LAE TECHS
4.00 MANUFACTURING
4.50 SPECIALTY SHOP
10.00 SPECIAL FACILITFIES
10.30 LARGE COMH ENVIR CHAMBER
10%02038 TEST & EVALUATE ENCAPSULATION TECHNIOQUES

0.5

1060
1.0
1.0
1.0
2.0
hel
1.0
840
2.0
2.0
2.0
2.0
7.0
le0
1.0
1.0
4.0

1.0
1.0
4.0
1.0
1.0
2.0

6.0
3.0
3.0
6.0
3.0
3.0
6.0
6.0

4,0
2.0
2.0
3.0
1.0
2.0
1.0
1.0
0.5
0.9

139040

79500.0
750.0
750.0
79040

1500.0

3000.0
75040

6000.0

1500.0

1500.0

1500.0

1500.0

5230.0
750.0
790.0
750.0

300040

150.0
150.0
65000
150.0
150.0
300.0

3100.0
2550.,0
235040
9100.0
255040
2550.0
5100.0
5100.0

200040
1000.0
1000.0
1300,0
500.0
1000,0
300.8
500.0
250.0
250.0

MAN
MNAN
MAN
ManN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MNAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
RAN
MAN
MAN
MAN

NAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MNAN
MAN
MAN
MAN
MAN
MAN
EQP

750

DAYS
OAYS
OAYS
DAYS
DAYS
CAvS
Darvs
DAYS
0ays
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS

150

DAYS
UAYS
DAYS
DAYS
DAYS
DAYS

830

oAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS

500

DAYS
DAYS
DAYS
oavs
DAYS
QAYS
DAYS
OAYS
OAYS

TESTOAYS

750

4JUNBL

11JANGS

$3JANBD

240CT80

cSMARSO

29MAY 8

9AVGE S

14UN83

210Cv82
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ACTIVITY
MODE=Q/FE

SORY NODES

DESCRIPY ION

DALLY
USAGE

PAGE

T0TAL
USAGE

OUR

SVART

FINISH

3

R NS PN PR e R P ER T ERE IR R CE TP RS AU SO ISP NEERN NI NN NAS TSN D PR SN N CURCAT NDTODRD DD N D®BRG ® DS SE G WD S DO N DO N DB NS S

10102048

SIT

tor02058

10102068

10182072

RESOURCE
100 TICMNOLOGY ENGINEERING
1«30 ELECTRIC POWER ENGINEERING
150 CHEMICAL/PROCESS ENGINEERING
1.60 PHYSICS TECHNOLOGY
3400 TICHNICAL SUPPORT
3423 CLERICALs GRAPHICS
3.50 ELECTRICAL LAB TECHS
4.00 MANUFACTURING
3.20 ELEC/ELECTRONIC DEV SHOP
4.50 SPECIALYY SHOP
RADIATION & ANNEAL TEST SAMPLE PANELS
1.00 TECHNOLOGY ENGINEERING
1.30 ELECYRIC POUER ENGINEERING
1«60 PHYSICS TECHNOLOGY
3400 TECHNICAL 3UPPORT
3.20 CLERICALe GRAPHICS
3.50 ELECTRICAL LAB TECHS
4.00 MANUFACTURING
4.50 SPECIALTY SHOP
10,07 SPECIAL FACILIVIES
10.30 LARGE COMB ENVIR CHAMBER
FEST & EVALUATE CELL/BLKT PROD PROCESSES
1.00 TECHNOLOGY ENGINEERING
1410 MECHANICAL/STRUCTY ENGINEERING
1433 ELECTRIC POMCR ENGINECRING
150 CHEMICAL/PROCESS ENGINEERING
170 MATH & SOFVTWARE ENGINLERING
1.80 INDUST DESIGN & PLANTY ENGR
1690 CIVIL & FACILITIES ENGINEERING
300 TICHNICAL SUPPORT
3010 ENGR AIDESs ORAFTING
3420 CLERICALy GRAPHICS
3.40 MICHANTICAL LAB TECHS
3.50 ELECTRICAL LAH TECHS
4,00 MANUFACTURING
410 MECH/STRUCT DEV SHOP
4,20 ELEC/ELECTRONIC OEV SHOP
450 SPECIALTY SHOP
4.80 PROCESS PLANY SHOP
TEST ¢ EVALUATE SAMPLE PRODUCTION PANELS
1400 TECHNOLOGY ENGINEERING
130 ELECTRIC POWER ENGINEERING
3400 TICHNICAL SUPPORY
3.10 ENGR AIDESe DRAFTINS
320 CLERICALy GRAPHWICS
350 ELECTRICAL LAB TECHS

1.02

TEST & DEMONSTRATE GALLIUN RECOVERY

TZCHNOLOGY ENGINEERING

9.0
240
4.0
3,0
840
%60
LFY)
4.0
24C
2.0

4.0
2.0
2.0
3.0
1.0
_ 2#0
1.0
1.0
09
0.9

10.0
10
1.0
le0
240
%0
1.0
8.0
2.0
240
2.0
2.0
7.0
1.0
10
1.0
4.0

140
1.0
4.0
1.0
1.0
2.0

3.0

67500
1500.0
300G
225040
690040
300060
300043
3000.0
150040
150040

1200.0
600.0
600.0
900.0
30040
60060
30040
300.0
15040
150.0

75000
75040
71500
735040

150060

30000
7900

600040

1500.0

15000

150040

1500.0

52500
75040
715040
1500

3000.0

19040
190.0
60040
15000
150,90
300 .0

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
EQp

DAYS
DAYS
0OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
OAYS
DAYS

309

DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
0AYS
DAYVS

TLSTDAYS

MAN
MAN
HAN
MAN
HAN
MAN
MAN
MAN
MAN
MAN
HAN
MAN
MAN
MAN
MAN
RAN
MAN

MAN
HAN
NAN
MAN
NAN
RAN

MAN

750

DAYS
LAYS
OAYS
OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
NAYS
DAYS
DAYS
DAYS
DAYS
OAYS
0AYS
DAYS

130

DAYS
DAYS
OAYS
DAYS
DAYS
OAYS

400
DAYS

26MARSY

13AU681

21MARSS

13JAN080

2JuNB2

FAUGE

180CT 84

12avg681

1-18€5¢-081G
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ACTIVITY
MODE=0/FE

SORY NODE

LI XL TP L L N R AL LR R L L L PR DY R R Ty F N L Ry R L L Ly P .

DESCRIPTYION
RESOURCE

CAILY
USAGE

TOTAL
USAGE

DUR

STARY

FINISH

PAGE *

AR E R L R L R R P R L R P R L P R R Y P L P P PR P Y Y R T PR PP P LR L P ET PR T Y Y T Y I T T R T Y O T PR - Y p e peysy

10103018

10103028

10104018

10104028

192019018

150 CHEMICAL/PROCESS ENGINEERING
180 IVOUSY DESIGN & PLANT ENGR
3.00 TICHNICAL SLPPORTY

3420 CLERICALe GRAPHICS

4.00 MANUFACTURING

4.10 MICH/STRUCT DEV SHOP

4.80 PROCESS PLANT SHOP

LESEARCH ALTERNATE Pr/v TECHNOLOGIES
1.00 TICHNOLOGY ENGINZERING
1.30 ELECTRIC POMER ENGINEERING
1.60 PHYSICS TECHNOLOGY
3.00 TVICHNICAL SUPPORT
3¢2C CLERICALes GRAPHICS
350 ELECTRICAL LAR TECHS
4,00 MANUFACTURING
4.20 ELEC/ELECTRONIC DEV SHOP

EXPLORE ARRRLY FAH PROCESSES FOR ALTS
100 TFZCHNOLOGY ENGINEERING
130 ELECTRIC POMER ENGINEERING
1.50 CHEMICAL/PROCESS ENGINEERING
1.60 PHYSICS TECHNOLOGY
3.00 TECKNICAL SUPPORT
3420 CLERICALy GRAPHICS
3«50 ELECTRICAL LAB TECHS
4400 MANUFACTURING
4,20 ELEC/CLECTYRONIC DEV SHOP
4050 SPECIALTY SHoP

CONDUCT CHAMDER PLASMA JESTS ON CANDIDATE ARRAYS

1,00 VECHNOLOGY ENG INEERING
1386 ELECTRIC POWER ENGINEERING
1460 FHYSICS TECHNOLOGY
309 TECHNICAL SUPPORT
Je20 CLERICAL s GRAPNICS
3.40 MICHANICAL LAB TECHS
3¢50 ELECTRICAL LAB TECHS
10.00 SPECIAL FACILITIES
1020 SHMALL COMB ENVIR CHAMBER

DEVILOP MITIGATING DESIGN CPTIONS AS REQD
1.00 TICHNOLOGY ENGINSERING
135 €ELECTRIC POWER ENGINEERING
1.60 PHYSICS TECHNOLOGY
2400 PROJECT ENGINEERING
2410 SYS ANALYSIS/CONFIG ENGR
309 TECHNICAL SUPPQRT
3«20 CLERICALy GRAPMICS

LONG-DUR THMERMAL CONTROL COAT TESTS
1.00 TVECHNQLOGY ENGINEERINS

240
1.0
1.0
1.0
3.0
1.0
2.0

4.0
2.0
2.0
4.0
2.0
2.0
2.0
2.0

6.0
2.0
2.0
2.0
4.0
2.0
2.0
4.0
2.0
2.0

2.0
1.0
le0
245
05
1.0
1.0
1.0
1.0

2.0
1.0
1.0
1.0
1.0
0e5
0.5

800,0
400.,0
400.0
900.0
120040
400,90
800 .0

3000.0
1500.0
1500.0
3000.0
1590.0
1500.0
1500.0
1500.0

4500.0
1500.0
1500.9
1500,.0
3000.,0
1500.9
1500.0
300040
1500.0
1500,.0

600.0
300.0
300.0
790.0
150.0
300.0
300.0
300.0
300.9

300.0
150.0
150.0
15060
150.0

75.0

75,0

937.5

MAN DAYS
MAN DAYS
MAN DAYS
MAN OAYS
MAN DAYS
MAN DAYS
MAN DAYS

750
MAN DAYS
MAN DAYS
MAN DAYS
RAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN OAYS

750
MAN DAYS
PAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN 0AYS
MAN CAYS

300
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN 0AYS
MAN DAYS
MAN DAYS
EQP DAYS
TESYOAYS

150
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS

1250
MAN DAYS

13JANBO

26MARSL

21RARSSH

10AUGES

15JANSO

114aANS3

20NARSA

2TNAY BS

TJIANSS

1-18€62-0810Q
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SORT

NODE.

PAGE S
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ACTIVIYY
NODE=0/FE

ODESCRIPTION

DAILY
USAGE

TOTAL
USAGE

DUR

STARY

FINLS'

L R R P L R R L R L R L L L I R R R P T PR Y P LY P PR L L PRI PR L P T R L Y R LY LT T T T X T T LYY T Y P s ey aner ¥ YT 7 0 Y WY

10202015

10203015

10204017

10204027

10234037

RESOURCE
110 MECHANICAL/STRUCY ENGINEERING
1.5¢ CHEMICAL/PROCESS ENGINEERING
1,60 PHYSICS TECHNOLOGY
3.00 TYICHNICAL SUPPORT
340 MICHANICAL LAB TECHS
10.00 SPECIAL FACILITIES
10.20 SmMALL COMB ENVIR CHAMBER
NEM/NOVEL SUN CONCENTRAYOR DESIGNS
100 TICHNOLIGY ENGINSERING
14180 MZCHANICAL/STRUCT ENGINEERING
2.00 PIOJECT ENGINEERING
2«10 SYS ANALYSIS/CONFIG ENGR
3006 TICHNICAL SUPPORY
3¢10 ENGAR - IDESs DRAFTING
CERAMIC TURBINE & HYX DEV & TEST
1,00 TICHNOLOGY ENGINEERING
113 MICHANICAL/STRUCY ENGINEERING
1.50 CHEMICAL/PROCESS ENGINEERING
3,00 TICHNICAL SUPPORT
3410 ENGR AIDLSe ORAFTING
Je20 CLERICALy GRAPHICS
5¢80 MICHANICAL LAH VECHS
4.00 MANUFACTURING
.10 MICH/STRUCT DEV SHOP
4.50 SPECIALTY SHOP
FLIJO SYS & JOINTS METEOROID PROY VESTS
1.00 TICHNOLOGY ENGINEERING
1e10 MICHANICAL/STRUCT ENGINEERING
1.69 PJHYSICS TECHNOLOGY
3.00 TICHNICAL SUPPORT
3.10 ENGR AIDES» DRAFVING
Jo80 MICHANICAL LAB TECHS
4,00 MANUFACTURING
4010 MICH/STRUCT DEV SHOP
4.50 SPECIALTY SHOP
HEAT PIPE TECHNOLOGY DEVELOPMNENT
1.00 TVICHNOLOGY ENGINEERING
1410 MICHANICAL/STRUCT ENGINEERING
1.60 PHYSICS TECHNOLOGY
3.00 TICHNICAL SUFPORT
3410 ENGR AIDESe DRAFTING
3.40 NMICHANICAL LAB TECHS
CIRCULAT NG THERMAL CONTROL DEVEL
1.00 TICHNOLOGY ENGINFERING
110 HICHANICAL/STRUCT ENGINEERING
1.60 PHYSICS TECHNOLOGY
J.00 TICHNICAL SUPPORY

03
0e3
0.3
1.0
1.0
0e5
0.9

1.0
LeC
1.0
1.0
0.5
0e5

23
2.0
05
248
le0
Ced
1.0
162
1.0
0.2

205
2.0
0eS
2.0
1.0
1.0
1.9
1.0
CeS

let
8.9
05
1.5
[ F%
1.0

1.0
[ F3A
0%
1%

3129
31249
31245
125040
125000
62%5.0
62540

200.0
200.0
20040
200.0
100.0
10040

1875.0
1500.0
3715.0
18735.0
7300
375.0
750.0
5000
790.,0
150.,0

1125.0
900.0
22S.0
900.0
450.0
450.0
67540
45040
225.0

500.0
250.)
250 .0
790.0
250.0
$00.0

5030
250.0
2%0.0
75040

MAN
MAN
MAN
MAN
MAN
EQP

OAYS
DAYS
DAYS
0AYS
DAYS
DAYS

TESTDAYS

MAN
AN
MAN
MAN
MAN
MAN

MaN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
NAN
MAN
MAN

MAN
NAN
nAN
MAN

2°0

DAYS
GAYS
oarys
113 3
DAYS
DAYS

793

DAYS
0AaYs
DAYS
DAYS
GAYS
nars
DAYS
0AYS
DAYS
DAYS

459

DAYS
0AYS
DAaYS
DAYS
OAYS
DAYS
OAYS
DAYS
DAYS

503

DAYS
DAYS
DAYS
DAYS
OAYS
QAYS

900

OAYS
DAYS
OAYS
DAYS

26MARS1L

1SJANSBD

240C.30

13JANBO

13JANBD

13JANE2

11JANB3

1143682

13JA882

13JANS2

1-18€62-0810Q
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ACTIVIVY DESCRIPFPTION OAILY TOVAL DUR SYARY FINISH
%00f -Y/FE RE SOURCE USAGE USAGE
1el0 ENGR AIDESe DRAFTING 0e9 230.0 MAN DAYS
Je40 MICHANICAL LAB TECHS 1.0 S00.0 MAN DAYS
10208047 SPATE REP.IR OF FLVUID SYS TECHNOLOGY 300 240CT7890 13JANS2
1.00 TICHNOLOGY ENG {NEERING 1.0 300.0 MAN DAYS :
1410 MICHANICAL/STRUCT ENGINEERING 0.3 150.0 MAN DAYS
150 CHEMICAL/PROCESS ENGINEERING 0.5 150.0 MAN DAYS
2400 PROJECT ENGINEERING UeS 150.0 MAN DAYS
2.6C HJMAN FACTNRS & SIM ENGR 0.3 150.0 HKAN DAYS
3400 TICHNICAL SUPPORT 1.0 300.0 MAN DAYS
3420 CLERICALe GRAPHICS 0.5 150-0 MAN DAYS
Je30 COMPUTER OPERATIONS 0.5 150,08 MAN nNaAYS
4.00 MANUFACTURING 2.0 6009 MAN D) ¥S
4,10 MICH/STRUCT DEV SHOP 1.0 300.0 MAN DAYS
4.50 SPECIALTY SHOP 1.0 300.0 MAN DAYS
10204057 ZERJI=6 HEAT TRANSFER 400 13J4AN80 12AUG8Y
1.08 TECHNOLOGY ENGINEERING 25 1000.0 MAN OKYS
lel10 MICHANICAL/STRUCT ENGINCERING 2.0 800,30 MAN DAYS
1.60 P+YSICS TECHNOLOGY 0.3 200.0 PMAN NAYS
2400 PROJECT EN- EERING 0.5 200.0 MAN DAYS
2410 STYS ANALYSES/CONFIG ENGR 0.5 200.0 MAN DAYS
3200 TVECHNICAL SUPPORT 2.0 800.0 MAM DAYS
Je10 ENGR AIDESe DRAFTINS 1.0 400,00 MAN DAYS
3.40 MICHANICAL LAB TECHS 1.0 400.03 MAN DAYS
4,00 MANUFACTURING te0 4000 MAN CGAYS
4,10 MICH/STRUCT DEV SHOP 1.0 200.0 MAN DAYS
10204067 DEVIL INTEGRATED RADIATOR VECHNOLOGY 433 13AuGet 22MARSD
1,00 TICHNOLOGY ENGINEERING 2.5 1000.0 MAN DAYS
1410 MICHANICAL/STRUCT ENGINEERING 2.0 800.0 MAN DAYS
160 PAYSICS TECHNOLOGY 0.5 200.0 MAN DAYS
2.00 PROJECT ENGINEERING 0.5 2000 MAN OAYS
2419 SYS ANALYSIS/CONFI6 ENGR 0.5 200.0 MAN OAYS
24060 TVICHNICAL SUPPCRY 2.0 800.0 PMAN DAYZ
Jell ENGR AIDESe ORAFTINS 1~ 4G0.0 MAN OAYS
3e4" MICHANICAL LAt TVECHS 1.0 400.0 MAN DAYS
4.00 MANUFACTY RING 1.0 400.,0 MAM DAYS
4.10 MICH/STRUCT DEV SHCP 1.0 400.0 MAN DAYS
10204078 JEVIL SPACE LIQUID METAL CONVAIN TECHNOLOGY 700 33JANSY a90cv82
1.00 TICHNOLOGY ENGINEERING 1.5 1050.0 MAN DAYS
110 MICHANTICAL/STRUCT ENGINEERING 1.0 700.0 MAN DAYS
150 CHEMICAL/PROCESS ENGINEERING 0.3 350.0 MAN OAYS
3200 TICHNICAL SU"PORT 1.0 700.0 MAN DAYS
Je20 CLERIFA SRAPHICS 0.3 3500 MAN DAYS
3.0 MECHANIC A8 TECHS 0.5 350.0 MAN DAYS
4,00 MANU: ACTURING Sed 3500 MAN DAYS
4.10 MICH/STRUCT DEV SHOP 0.5 350,0 MAN OAYS
L02040G88 DEVILUF RADIATOR PROOUCTION TECHNOLOGY 500 12AU682 /UGBS

1.00 TICHNOLOGY ENGINEERING 3.0 1500.0 MAN 0AYS

1-18£62-081 n
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ACTIVITY
MODE20/FE

LI L P R PR P L L L e R P L L Y P L R LY P R Y P L PR R R P P L P R Y DY R Y P R P LY PRI P L R P Y PR LT Y Y 2

10301019

10381029

10302038

10301046

SORY

JESCRIPTYT1ION
RESOURCE

1e10 MECHANICAL/STRUCY ENGINEERING
180 INDUST DESIGN & PLANT ENGR
3400 TICHNICAL SUPPORY

3420 CLERICALs GRAPHKICS

4.00 MANUFACTURING

4410 MICH/STRUCY OEV 3HOP

4.80 PRROCESS PLANT SHOP

DEVILOP HBASIC XLYSTRON TELHNOLOSY
1407 TICHNOLOGY ENGINEERING
1,10 MICHANICAL/STRUCT ENGINEERING
1.40 ELECTRONIC ENGINEERING
3,00 TVICHNICAL SUPPORT
Y¢10 ENGR AIDESs ORAFTING
.e20 CLERICALy GRAPHICS
3,50 ELECTRICAL LAB TECHS
4,00 MANUFACTURING
4.2 ELEC/ELECTRONIC DEV SHOP
4,50 SPECIALTY SHOP

DEVZI1 OP KLYSTRON COOLING CAPABILITY
1400 TECHNOLOGY ENGINEERING
110 MICHANICAL/STRUCT ENGINEERING
1440 ELECTRONIC ENGINEERING
3400 TYICHNICAL SUPPORY
3«10 ENGR BIDESs DRAFTING
Jo4Q MICHANLICAL LAY TECHS
4,00 MANUFACTURING
4410 MECH/STRUCY DEV SHOP
4,70 TIST & CHECKOUT LAR

NODES

OAILY
USAGE

1.0
2.0
1e0
140
240
1.0
1.0

2%
0e%
2.0
3.0
0.3
0e%
2.0
3.0
2.0
1.0

2.9
240
0.9
1.0
0.9
0.3
1.0
DeJ
0%

DEVEL INTEGR KLYSTRON & PROOUCTION TECHNOLOGY

1.00 TVECHNOLOGY ENG INEERING

1610 MICHANICAL/STRUCT ENGINEERING
140 ELECTRONIC ENGINEERINS

1.80 [INOUST DESIGN & PLANT ENGR
3.00 TIZCHNICAL SUPPORT

3¢10 EVGR AIDES+ DRAFTING

3¢20 CLERICALe GRAPHICS

3.50 ELECTRICAL LAB TECHS

4.00 MANUFACTURING

4.80 PROCESS PLANT SHOP

ANRL DES & TEST KLYSTRON PM OPYIONS
1,00 TICHNOLOGY ENG INZERING
110 MICHANICAL/STRUCT ENGINEERING
1.40 ELECTRONIC ENGINEERING
300 TVICHNICAL SUPPORY
3620 CLERICALy GRAPHICS
3.50 ELECTRICAL LAD TECHS
4.00 MANUFACTURING
4.10 HICH/STRUCT DEV SHOP

28
05
1.0
1.0
249
1.0
0.9
1.0
240
2.0

2.0
1.0
1.0
13
0.5
1.0
1.0
1.0

YOTAL
USAGE

900343
100040
50040
30072
1000.0
500.0
50100

1875.0
375.0
1500.0
22%0.0
37%.0
37%.0
1500.0
229040
1900.0
715060

1300.0
1200.0
300.0
60040
30040
1060
t Qa0
3u0.0
300.0

12%0,.0
28040
300.0
$00.0

12%0.0
300.0
295040
500.0

1000.0

1000.0

400.0
20040
2000
3000
100.0
200.0
200.0
200.0

NAN
MAN
MAN
MAN
MAN
MAN
HAN

MAN
MAN
MAN
HAN
HAN
r

MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
VAN
MAN
MAN
NAN
MAN

HAN
MAN
MAN
MAN
MAN
MAN
MAN
NAN
MAN
MAN

MAN
NAN
HAN
NAN
NAN
WAN
HAN
RAN

OUR

OAYS
DAYS
DAYS
DAYS
OAYS
DAYS
DAYS

790

DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYVS
DAYS
DAYS
DAYS

600

DAYS
OAYS
DAYS
DAYS
DAVS
OAYS
0AYS
DAYS
DAYS

300

DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
0AYS
DAYS
OAYS
DAYS

200

0AYS
DAYS
DAYS
0AYS
0AYS
DAYS
DAYS
0AYS

STARTY

135JANS0

240CT80

230crsl

13Av881

FINISH

11JANB3

G2MARS3

210Cr8)

2JUNe2

PAGE 7
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SORY

NODES

PAGE O

VOB OO IRN VONGET I BRI OAP PR BIPERS ARE DAY ONOCER DT PAR - N IT AN P AITRTEIPIONEONCTOI NN ORI TNOBOTITOCVITOANDVOIO OO W DR COOTTRD P SNEE BN

ACTIvVITY
RODE=0/FE

P2 SCRIPTYION
RESOURCE

OAILY
USAGE

TOVAL
USAGE

OUR

STARY

FINISH

A Al el bl i el L L AL AL L LY DAL LRI I L AL LRSI LR L P Y P YL LY YL P PP YT Y P Y Yy PRy o T Y Y TPy Y. )

12391099

103010569

10301078

10301089

10301099

DEVILIP HASIC CFA TECHNOLOGY
100 TVICHNOLOGY ENGINEERING
110 MICHANICAL/STAUCT CNGINEERING
140 FLECTRINIC ENGINEEA(NG
300 TVICHNICAL SUPPOAT
Je2C ENGR AIDESe ORAFTING
3020 CLERICAL: GRAPHICS
Je%0 ELECTRICAL LAY TECHS
4,00 MANUFACTURING
4,20 ELFC/ELECTRONIC DOFV SHOP
4.%0 S2€CIALTY SHOP

ANA_YZ2E & DEVELOP CFA THEANAL CONTROL

109 TICHNOLOGY ENGINTERING

110 MICHANICAL/STRUCT ENGINECRING
1447 ELECTRONIC ENGINCERING

3400 TiCHNICAL SUPPORTY

Je10 ENGR AIDESe ORAFTING

3440 MICHANICAL LAH TECHS

4,07 MANUFAUTURING

917 MECH/STRUCY DEV SHOP

DEYEZLOP CFA PRODUCTION TECHNOLOGY

1,00 TECHNOLOGY ENGINEERING

1e10 MICHANICAL/STRUCT ENGINEERING
1.40 ELECTRONIC ENGINECERING

180 [IVOUST DESIGN & PLANT ENGA
3.00 TEZCHNICAL SUPPQRY

Jo10 ENGR AIDESy NRAFTING

3423 CLERICALy GRAPHICS

350 ELECTR(CAL LAY TECHS

8,00 MANUFACTURING

4.80 PIOCESS PLANT SHOP

249
0.3
2.0
340
0.3
0.3
2.0
169
1.0
0.9

1.9
1e0
0,9
1,0
0.9
0e3
1.0
140

2%
0e9
1.0
1.0
29
1.0
0.9
1.0
249
2.0

ACQJIRE & YESY CANOIDATC SOLID STATE OCV. CFS

1400 TZCHNOLOGY ENGINEERING
4080 ELECTRONIC CNGINECERING
1.60 PAYSICS TECHNOLOGY

3400 TEZCHNICAL SUPPORT

3«13 FNGR AIOESy ONAFTING
3,20 CLERICAL, GRAPHICS

4,00 MANUFACTURING

4,20 ELEC/ELECTRONIC OLV SHOP

DESIGN ¢ TEST HI-EFF AMPLIFIERS
100 TECHNOLOGY ENGINECRING
1,10 WA CHAMICAL/STRUCT ENGINECRING
1«40 CELECYRONIC ENGINEERING
300 TICHNICAL SUPPCRY
3410 ENGR AIDES, ORAFTING
3.50 ELECYRICAL LAD TECHS

4.9
3.0
1.3
19
19
3.0
3.0
3.0

2.0
0.9
1.9
2.0
1.0
1.0

187%.0
I?T8.0
1990.0
22900
37%.0
313.0
1300.0
1129%.0
750.0
371%.90

600.0
400.0
200.9
400.0
200,0
200.0
400.0
400.0

129040
4%0.0
$00.9
300.0

12%0.0
310.0
2%90.0
300.0

1070.0

1000.0

1800,0
1200.0

30040
1800.0

€00,0
1200,0
120000
1200.0

800.0
200.,0
600,0
800.0
40040
40040

VAN
PAN
HAN
MAN
PAN
LLL
RAN
HAN
MAN
BAN

MAN
RAN
HAN
MAN
MAN
NAN
WAN
NAN

HAN
MAN
PAN
MAN
MAN
MAN
HAN
HAN
RAN
MAN

MAN
NAN
PAN
MAN
MAN
HAN
AN
MAN

nAN
NAN
MAN
RAN
HAN
nAR

7%0

DAYS
0AYS
DAYS
DAYS
NAYS
OAYS
DAYS
DAYS
DAYS
DAYS

430

DAYS
DAYS
DAYS
OAYS
DAYS
OAYS
DAYS
OATrS

%00

Davs
DAYS
OAYS
0AYS
OAYS
DAYS
OAVS
DAYS
DAYS
DAVS

4090

0AYS
OATrS
OAYS
DAYS
OAYS
0AYS
NaYS
OAvs

400

oaYs
OAYS
OAYS
oAYY
NDAYS
DAYS

13JANB0

240CT8e

13A068).

13Jan80

2394300

$iyanel

2JuNB2

11 AV00S

12ave01

a20Cve1

1-18€62-0810
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ACTIVITY
HODE=0/FE

JESCRIPYION
RESOURCE

OATLY
USAOE

TOTAL
USARE

oUR

ST ARY

FINISH

(XY RE P R R P Y Y L Y LR Y P Y L P T P P L L Y P Y P R Y R L L R Y P P PR P Y Y R P Y P T Y AT Y TR PR Y Y YT TR Y Y LY )

A00.0 MAN OAYS

103011209

10301119

10301128

10302019

10302929

10302039

4,00 MANUFACTURING
4,20 ELEC/ELECTRONYC OEV S0P

DESIGN & TEST INTEGR AMPSey DEWFEL PROD TECH
100 TICHNOLOGY ENGINEERING
1.0 PRICHANICAL/STRUCT CNGINEERING
1.40 ELECTRONIC ENGINEERING
1.8C IVOUST OJESIGN & PLANT ENGR
3.00 YICHMNICAL SUPPORTY
3413 €NVGR ATODESe ORAFTING
3e2) CLERICAL,y GRAPNHLICS
4,03 MANUFACTULING
4,20 ELEC/ELFECTRONIC DEV SHOP
4.%0 ELEC/LLECTRONIC PROOUCTION SHOP
4.80 PIOCESS PLANT SHOP

INTUGRAYE AMPS WITH RADIATORS
10¢ TECHNULOGY ENGINEERING
110 MICHAMNMICAL/STRUCT FNGINEERING
140 ELECTRONIC ENGINEZERING
3,00 TICHNICAL SUPPORTY
3,10 ENGR AIDESy DRAFVING
3.20 CLERICALy GRAPHICS
Je50 ELECTRICAL LAR TECHS
4,06 MANUFACTURINT
4,20 ELEC/ELECTRONIC OEV SHOP

SELECT & TESY OTHER AMP DEVICES
100 TICHNOLOGY ENGINLCEAING
Ve®D ELECTRONIC ENGINEERING
leh0  PHYSICS TECHNOLOGY
4.03 MANUFACTURING
4,20 FLEC/ZELECTRONIC DEV SHUP

CONTINUE DEVEL OF SPREAD SPICTAUM PH (04
1.00 TVICHNOLOGY ENGINEERING
1e%0 ELECTRONIC ENGINEERING
1.70 MATH & SOFTWARE ENGINEERING
3,00 TICHNICAL SUPPORT
Jell ENGR AIDESe DRAFTING
J3.2) CLERICALy GRAPHICS

INVESYIGATE ALIEANATE PH CON OCTEONS
1,00 TICHNOLOGY ENGINEERING
1.40 ELECTRONIC ENGINEERING
170 PATH & SOFTWARE ENGINEERING
3.00 TICHNICAL SUPPURY
318 ENGR AIDESy DRAFTING
3.20 CLERICAL, GRAPHICS

BREADHOARL & EVAL PHASE CONTROL OPYVIONS
1.00 TYICHNOLOGY ENGINEEARING

1.0
1.0

o0
1.0
140
1.0
1.4
1.0
0.3
2.0
1.0
0e%
0.9

4.0
1.0

3.0

3.9
1.0
[ Y]
240
2.0
2.0

1.9
1.0
0.8
1.0
140

3.0
240
1.0
1.0
0.3
0%

6.0
LY 4
2.0
20
1.0
1.0

40040

1%00.0
300 .0
50040
500.0
15040
300.0
290.0

1000.0
50040
29040
2940.0

2000.0
500.0
1%00.0
17300
%00.0
29060
1000.0
1000.0
1000.0

600 .0
400.0
20040
400.0
400.0

1200.0
800.0
400.0
40040
200490
200.0

290040
160040
80040
800.0
46000
400.0

2400.0

NAN
HAN
MAN
MAN
MAN
MAN
MAN
MAN
HAN
MAN
NAN

MAN
MAN
MAN
MAN
HAN
MAN
RAN
MAN
MAN

MAN
MAN
MAN
MAN
HAN

NAN
MAN
HAN
MAN
MAN
MAN

MAN
MAN
MAN
HAN
MAN
HAN

NAN

DAYS

%00

DAYS
DAYS
DAYS
0AYS
DAYS

DAYS .

DAYS
oaYs
DAYS
DAYS
DAYS

900

0AYS
0AYS
0AYY
DAYS
OAYS
OAYS
OAYS
DAYS
OAYS

430

OAvYs
DAYS
DAYS
DAYS
DAYS

%0

OAYS
DAYS
OAYS
0AYS
DAYS
DAYS

400

DAYS
OAYS
DAYS
DAYS
OAYS
0AYS

400
OAYS

14AUGE0

230cTel

13JANDD

13JANSO

13JANB0

12FEBRD

11AUG02

a0cvesd

12aU0 081

12AV861

12aV681

b 2 144 })
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ACTIVITY
M0DC30/FE

PESCRIPT ION
RESOURCE

DAILY
USAGL

TOVAL
USAGE

QuR

sraR?

FINE SN

LA A A AL KA Ll A Al Ll Al ol A Al AL L L AL L LS LRI YR I I LI L ERL AL LI AL AR I A P ATl R T Y P Y I I T R T Py Y T R YT Y Y  PYT LT YY PP yoye

10302047

16302039

10302069

19302079

1410 MECHANICAL/STRUCT ENGINEERING
1:40 ELECTRONIC ENGINEERING

1470 MATH & SOFTWARE ENGINEERING
300 TECHNICAL SUPPORT

3.10 ENGR AJDES, DRAFTING

320 CLERICALy GRAPHICS

3.50 ELECTRICAL LAA TECHS

4,00 MANUFACTUARING

470 VST & CHECKOUT LAB

DESIGN & TEST PH CON SYSTEM CORPONENTS

1400 TICHNOLOGY ENG INZERING

1.0 ELECTRONIC ENGINEERING

170 MATH & SOFTWARE ENGINEERING
3400 TVECHNICAL SUPPORT

3410 ENGR AIOESe ORAFTYING

3420 CLERICALs GRAPHICS

3.530 ELECTRICAL LAH TECHS

4.00 MANUFACTURING

4.70 T:iST & CHECKOUT LAB

BREADBOARD REF PHASE DISTA OPTIONS
100 TECHNOLOGY ENGINEERING
1440 ELECTRONIC ENGINFERING
1470 MATH & SOFTWARE ENGINEERINS
3400 TICHMICAL SUPPORT
3s10 ENGR AIDES, ODRAFTING
3420 CLERICALs GRAPHICS
3.50 ELECTRICAL LAB TECHS
4.00 MANUFACTURING
4.70 VZST & CHECKOUT LAB

OESIGN & BACAQHNARO PH CON RECELIVERS
1600 TECHNOLOGY ENGINEERING
120 MICHANTCAL/STRUCT ENGINEERING
1420 ELECTRONIC ENGINEERINSG
Jo00 TICHNICAL SUPPORT
Je10 ENGR AIDES, DRAFVING
3¢50 ELECTRICAL LAH TECHS
4.00 NMANUFACTURING
4.23 ELEC/ELECTRONIC DEV 8MOP

10
4.0
10
40
1.0
1.0
2.0
2.0
2.0

6.0
4.0
20
L XY}
1.0
1.0
20
2.0
240

6l
4.0
2.0
40
1.0
1.0
2.0
240
2.0

2,0
09
1.3
240
1.0
140
1.0
1.0

FEST BASELINL & ALY ANTENNAS FOR BANOWIOTH

100 YICHNDLOGY ENGINEERING

110 MICHANICAL/SYRUCY ENGINECERING
1430 ELECTRIC POWER ENGINEERING
1040 ELECTRONIC ENGINEERING

3.00 TVICHNICAL SUPPORY

Jel0 ENGR ATCce 5y DRAFTING

3020 CLERI ALy GRAPHICS

Je40 MICHAVICAL LAB TECHS

350 ELECTRICAL LAR TECHS

13
09
0.9
Q%
2.9
1.0
0%
0.9
0.9

400.0
1600.0
40040
1600.,0
400.0
400.0
800.0
800.0
800,90

2400.0
160060
#00.0
1600.9
4000
400.0
800.0
a00.0
80040

240040
1600,.0
A0G.0
1600.0
400.0
400,.0
400.0
800,0
800.0

600.0
19040
430,90
60040
30040
30060
300.0
300.0

600,00
290.0
200.0
200.0
100040
400.0
20040
230.0
200,90

MAN
NAN
HAN
NAN
HAN
HAN
HAN
Man
nAN

MAN
MAN
NAN
nAN
NAN
NAN
NAN
MAN
MAN

BAN
MAN
NAN
MAN
HAN
HAN
RAN
HAN
NAN

MAN
MAN
MAN
NAN
MAN
HAN
AN
MAK

RAN
NAN
NAN
MAN
RAN
HAN
HAN
NAN
HAN

DAYS
DAYS
orvYs
DAY
DAYS
DAYS
DAYS
DAYS
0AYS

400

DAYS
oAYsS
OAYS
DAYS
OAYS
0AYS
oAYS
DAYS
DAYS

420

OAYS
DAYS
OAYS
DAYVS
OAYS
DAYS
0AYS
OAYS
DAYS

30
DAYS
0AYS
DAYS
DAYS
0AYS
0AYS
DAYS
oAYS

400

OAYS
DAYS
0avs
DAYS
OAYS
DAYS
DAYS
OAYS
DAYS

22APRBO

128¢€r04

290 ARM0

3JuNB2

9Novesl

JJuN 6L

10JAN8S

1-18€52-0810
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ACTIVITY DESCRIPTYT ION DALLY TOTAL OUR STARY FINISH
400€=0/FE RESOURCE USAGE USAGE
A AR bbb i b D Ll A DL L AR L I A RL T R LY L XTI LR Y T Y Y LYY PR Y Y Y PR YR YT YL T L Y g T o g o g g e TOOPHNAODOINTOLE DO B
4.00 MANUFACTURING i.0 40040 MAN DAYS
4,10 MECH/STYRUCT DEV SHOP Oe% 200,0 MAN DAYS
4.20 ELFC/ELECTRONIC DEV SHOP 0ed <300 MAN OAYS
13302389 ANALYZ2E IONOSPNERE EFFECTS ON PH CON 1000 13JANSO 10 JANSS
1,09 TZCHNOLOGY ENGINEERING 1.3 15000 MAN DAYS
1460 PHYSICS TECHNOLOGY 1.0 1000.0 MAN OAYS
1.70 MATH & SOFTWARE ENGINEERING 0.8 500.0 MAN DAYS
10,00 S?ECIAL FACILITIES 0.0 100 €EQP DAYS
10.10 LARGE SCALE COMPUTER 2.9 103 MAUH OAY
10304019 DESIGN FAB & TEST SUBSCALE SUBARRAYS 700 23IMARS3 TJYANOS
1400 TICHNOLOGY ENGINEERING 4.5 315040 MAN OAYS
1e10 MICHANICAL/STRUCT ENGINEERING 2.0 1400.0 MAN DAYS
1430 ELECTRIC POWER FENGINEEZRING De3 3350,0 MAN DAYS
1e840 ELECTRONIC ENGINEERING 2.0 1400,0 HMAN OAYS
200 PIOJECT ENGINEERING 0e5 33040 MAN DAYS
2010 SVYS ANALYSIS/CONFIu ENGR 0.3 350.0 MAN DAYS
3,00 TICHNICAL SUPPORT 4.3 31%00 HMAN OAYS
Je40 ENGH A(DESs DRAFTING 1.0 71000 MAN DAYS
3620 CLERICALs GRAPHEICS 0.9 3500 MAN DAYS
3e40 MFCHANICAL LAH TECHS 1.0 700.0 MAN DAYS
3.90 ELECTRICAL LAB TECHS 2.0 14000 NKAN DAYS
4.00 MANUFACTURING 3.0 2100.0 MAN DAYS
410 MICH/STRUCT DEV SHOP 1.0 700.0 MAN DAYS
4420 ELEC/ELECTRONIC DEV SHOP 2410 14000 MAN DAYS
1009 SPECIAL FACILIYIES 0.3 350.0 EQP DAYS
10.80 LARGE ANECHOIC CHAMBER 0.3 3500 TVESVOAVS
10304020 TEST LOW=-CTVTE APPROACHES FOR SUBARRAYS 150 13JANG0 13Av680
100 TICHNOLOGY ENGINEERING 2% 37%.0 MAN DAYS
1¢10 MICHANICAL/STRUCT ENGINEERING 1.0 150.0 MAN DAYS
1.40 ELECTRONIC ENGINEERING 0.5 T30 MAN DOAYS
150 CHEMICAL/PRUCESS ENGINEERING 1.0 150.0 MAN DAYS
300 TICHNICAL SUPPORT 0.3 73,0 MAN DAYS
3410 ENGR AIDFESe DRAFTING 0.9 73.0 MAN DAYS
4,00 MANUFACTURING 1.0 1500 MAN DAYS
%.10 MICH/STRUCT DEV SHOP 1.0 150.0 MNAN DAYS
10304038 TESY FOR & ELIMINATE MULTIPACTOR PROBLENS 300 220CT02 10JAN84
1400 TICHNOLOGY ENGINEERING 2495 7500 MAN DAYS
1410 MECHANICAL/STRUCT ENGINEERINS 1.0 3000 MAN DAYS
140 ELECTRONIC ENGINEERING 1.0 300.0 MAN DAYS
1.60 PHYSICS TECHNOLOGY 0.3 1500 MAN DAYVS
3400 TICHNICAL SUPPORY 1.9 490.0 MAN DAYS
3020 CLERICALy GRAPHICS 0.9 150,09 MAN DAYS
3.40 MICHANICAL LAB TECHS 0.9 150.0 MAN DAYS
3¢50 ELECYRICAL LAB TECHS 0.9 130.0 MAN DAYS
4,00 MANUFACTURING 0.9 150.0 MAN DAYS
410 MICH/STRUCT DEV SHOP 0.9 150.0 MAN DAYS
10.00 SPECIAL FACILITVIES 0.9 150.0 EQP DAYS
10420 SHMALL COMB ENVIR CHAMBER 0.9 190.0 TESIDAYS

1-18£62-0810
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ACTIVITY
MODE=O/FE

133174048

10305019

10305028

18305038

183035048

0 ESCRIPTION

RESOQURCE

GENAG DR VNORLTARNY TR O PET I NTO? VAN T POR P TR AR A NSO TRPNRANTART R PEDPNEON NI TADT T ORI OO PO ITENTSON VOO RC O USROS VDO LD PO o

1.00
1.1¢
1«40
1.%0
2.00
2.10
3.00
J.10
Yo 20
V.00
4,10
4,20

1.00
1.10
1130
1.70
2.00
2410

1.00
1.10
130
3.08
3.10
3240
3.50
4.00
4,14
4,20

1.00
1.30
l.40
1.70
3.99
J.10

1.00
le.10
1.39
1.40
3.00
3.10
.20
350

DES TESY & EVAL LOW MASS/AREA TECH
YECHNOLOGY ENGINEERING
MICHANICAL/SYRUCT ENGINEERING
ELECTRONIC ENGINEERING
CHEMICAL/PROCESS ENGINEERING
PROJECT TNGINEERING
SYS ANALYSIS/CONFIG ENGR
TECHNICAL SUPPORY
ENGR AL0ESe ORAFYTING
CLERICALy GRAPHICS
MANUFACTURING
MZCH/SYRUCTY DEV SHOP
ELEC/ELECTRONIC DEY SHOP

ANALYZE TRANSIENT & EMI ErFECTS ON ANTENNA

VICHNOLOGY ENGINEERING
RICHANICAL/STRUCT ENGINEERING
ELECTRIC POWER ENGINEERING
MATH & SOFTWARE ENGINEERINS
PROJVECT ENGINEERING

SYS ANALYIIS/CONFIG ENGR

TEST & SIAULATE EMI EFFECYS
TECHNOLOGY ENGINEERING
MICHANICAL/STRUCT ENGINEERING
ELECTRIC POMER ENGINEERING
TZCHNICAL SUPPORTY
EVGR AIDESy ORAFTING
CLERICALy GRAPHMICS
ELECTRICAL LAB TECHS
MANUFACTURING
MECH/STRUCY OEV SHOP
ELEC/ZELECTRINIC DEV SHOP

ANALYZE SER-PARALLEL HOOXUP OF §SPA
TECHMOLOGY ENGINSERING
ELECTRIC POWER ENGINEERING
ELECTRONIC ENGINEERING
MATH & SOFTWARE ENGINEERING
TECHNICAL SUPPORT
ENGR AIDESe DRAFTING

TEST SERIES~PARALLEL HOOKUP OF 3SPA
TSCHNOLOGY ENGINSERING
MICHANICAL/STRUCT ENGINEERING
ELECTRIC POWER ENGINEERING
ELS° 'SONIC ENGINZERING
TECan, AL SUPPORT
ENGR A 10ESe ORAFTING
CLERICALy "RAPHICS
ELECTRICAL LAD TECHS

NODES PAGE
- - LT I3 2 1 J -
DAILY TOTAL OUR SYARY FINISH
USASE UsSase
300 220CT082 10J4NBS
2.9 7900 MNAN DAYS
1.0 30060 MAN DAYS
1.0 300.0 MAN DAYS
09 1300 MAN DAYS
0.3 150,03 MAN DAYS
Bed 1500 HMAN OAYS
1.0 300.0 MAN DAYS
[ X'} 1%50,0 MaAN DAVS
09 150.0 MAN Davs
2.0 6000 MAN DAYS
1.0 30040 MAN DAYS
140 30040 MaAN OAYD .
400 12AU68% J8MARAS
3.9 1400,0 MAN DAYS .
09 200.01 MAN 0AYS
240 8083.0 MAN DAYS
1.0 00,0 MAN OAYS
03 200,0 MAN OAYS
09 200.0 MAN DAYS
230 190CTes TAUGAY
240 400.0 MAN DAYS
10 200.0 MAN DAYS
1.0 2000 MAN DAYS
29 S500.0 MAN DAYS
1.0 200.0 MAN DAYS
03 100,0 MAN DAYS
1.0 200.0 WNAN DAYS
20 400.0 #MAN DAYS
1.0 20083 MAN 0AYS
140 2000 NMAN DAYS
200 15JANGO 230Cv80
200 4000 MAM DAYS
140 200.,0 MAN DAYS
0.3 100.0 MAN OAYS
DeY 100.0 MAN DAYS
0.3 100.0 MAN DAYS
0.9 100.0 KAN DAYS
300 18AUB80 220¢v018
2493 75040 MAN OAYS
0.9 150,0 MAN DAYS
1.0 300.0 MAN DAYS
1.0 300.,0 MNAN DAYS
2493 75040 MAN DAYS
1.0 300.0 MAN DAYS
0.3 150.0 NAN DAYS
1.0 300.0 MAN DAYS

12

1-18€62-0810



6Z1

ACTIVITY
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DUR SYART FINISN
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10396018

10307018

10308019

10309019

103089029

SORY NODE »
LA K A L A A L A AL I I I R A R L LT L XA AL LD EIYTYTI R EPRITREYIEIEYT YT Y I YT T Y
DESCRIPY ION OAILY
RE SOURCE USAGE
2.00 MANUFACTURING 2.¢C
A.10 MECH/STRUCT DEV SHOP De%
4020 FLEC/ELECTRONIC OEV SHOP 19
ANALYZE & SIMULATE ANTENNA STRUC OVYNAMNICS
1400 TICHNOLOUGY ENGINEERING 242
1410 MICHANICAL/STRUCT ENGINEERING 0.8
170 MATH & SOFTWARE ENGINEERING 13
300 TSCHNICAL SUPPORTY L)
3e20 CLEKICALy GRAPHMICS Ded
10.03 SPECIAL FACILITIES 0.0
10.10 LARGE SCALE COMPUTER 0.0
ANAL & SIM ANTENNA MECH AIMING & CONTROL
107 TYICHMOLOGY ENGINCERING 2.0
1e¢10 MICHANICAL/STRUCY ENGINEERING 240
1.20 AZRO/PERFORMANCE ENGINEERING 1.0
140 ELECTRONIC ENGINEERING 1.0
170 MATM & SOFTUWARE ENGINEERING 1.0
3.00 TICHNICAL SUPPORY 0%
3420 CLERICALs GRAPHICS 0«9
1000 S3ECIAL FACILITIES 040
1010 LARGE SCALE COMPUTER 0.0
ANALY2E DEAM SAFETY & DEFINE REQGD SYSTEMS
100 TYICHNOLOGY ENGINZERING S.0
1410 MICHANICAL/STRUCT ENGINECERING 1.0
140 FLECTRONIC ENGINZERING Je0
170 AHATH B SOFTWARE ENGINEERING 1.0
3.00 TZCHNICAL SUPPORT 13
3.10 ENGR AIDES, ORAFTING 1.0
3.20 CLERICALe GRAPNMICS 0.3
RESEARCH & ASSESS LASER XMSN OPTIONS
103 TECHNOLOGY ENGINEZERING 3.9
1«10 MICHANJCAL/STRUCT ENGINEERING 0.9
130 ELECTRIC POMER ENGINEERING 0.3
le80 ELECTYRONIC ENGINEERING 08
160 PHYSICS TECHNOLOGY 2.0
3.00 TECHNTICAL SUPPORY 1.0
Jo10 ENGR AIDESs DRAFTING 0.9
3.20 CLERICAL, GRAPHICS 093
4.00 MANUFACYURING 3.0
4.10 MZCH/STRUCT DEVY SHOP 1.0
4420 ELEC/ELECTRONIC DEV SHOP 1.0
4.50 SPECIALYY SHOP 1e0
TESYT PsV CONVERSION OF LASER LIGMY
1:00 TICHNOLOGY ENGINEERING 1.3
130 ELECYRIC POMNER ENGINEERING 0.3
160 PHYSICS TECHNOLOSY 1.0
300 TICHNICAL SUPPORY 0.9

600.0
1%0.0
4%0.0

900.0
300 .0
603.0
1%0.0
15040

30

3.0

1000.0
400.,0
20040
200.0
20049
10040
100.0

240
20

2000.0
400.0
1200.0
40040
600.0
40040
200.0

262%.0
3715.0
3790
37%. 1%

150040
75040
371%.0
373.0

2230.0
750.0
75040
75040

600.0
200.0
400.0
20040

MAN DAYS
MAN DAYS
MAN DAYS

400
MAN DAYS
MAN 0AYS
MAN OAYS
MAN DAVS
MAN 0AYS
EQP DAYS
MACH DAY

200
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
EQP 0OAYS
MACH OAY

400
MAN DAYS
MAN DAYS
MAN DAYVS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS

750

MAN DAYS
NAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN DAYS
MAN OAYS

100
MAN DAYS
MAN OAYS
MAN OAYS
MAM DAYS

13JANBO

240Cv80

13JANBD

15JAN80

1SJANSO

12AUGS 1

12av681

12aUG 8L

11 JANS]

12AU683

1-18£52-0810
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TOTAL
USAGE

DUR
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FINISH
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10309039

10310019

Le310029

10401017

SORY NOOES
D ESCRIPTYION DAILY
RE SOURCS USAGE
Y10 ENGR AIDESs ORAFVING 0.5
4.00 MANUFACTURING 140
4.50 SPECIALTY SHOP 1.0
TESY ALTERNATE RECONVERSION TECHNOLOGIES
1.00 TECHNOLOGY ENGINEERING 3.5
110 MICHANICAL/STRUCT FNGINEERING 0e3
1.30 ELECTRIC POMER ENGINEERING 0%
1«40 ELFCTRONIC ENGINEERING 0.3
1e6) PHYSICS TECHNOLOGY 2.0
3400 TVECHNICAL SUPPORT 1.0
3410 ENGR AIDESe ODRAFTING 0.%
3020 CLERIC AL, GRAPHICS 0.3
4.00 MANUFACTURING Se0
4.10 MECH/STRUCY DEV SHOP 1.0
%20 ELEC/ELECTRONIC OEV SHOP 1.0
450 SPECIALTY SHOP 1.9
ANALYZE RECTENNA OPTIONS
1400 TICHNOLOGY ENGINEERING 2.5
110 MICHANICAL/STRUCY ENGINEERING 0.3
130 ELECTRIC POWER ENGINEERING 0.5
140 ELECTRONIC ENGINEERING 1.0
1«70 MATH & SHFTWARE ENGINEERING 0.9
3400 TVECHNICAL SUPPORT 0.9
3020 CLERICALs GRAPHICS 009
YEST REZCTENNA OPTIONS
100 TICHNOLOGY ENGINEERING 4.3
1010 MEICHANICAL/STRUCT ENGINEERING 1.0
130 ELECTRIC POWER ENGINEERING 1.0
le4D ELECTRONIC ENGINEERING 2.0
170 MATH & SOFTWARE ENGINEERING 0.5
300 TICHNICAL SUPPORY 4.0
Jel0 EVGR AIDESe ORAFVTING 1.0
3420 CLERICALy GRAPHICS 1.0
Je00 MICHANICAL LAB TECHS 1.0
Je30 ELECTRICAL LAB TECHS 1.0
4.00 MANUFACTURING 2.3
2.10 WICH/STRUCT DEV SHOP 1.0
4.20 ELEC/ELECIRONILC DEV SHOP 1.0
470 TZST & CHECKOUT LAR 0.5
DEVEL & EMPLOY DETAILED STR DY MODELS
1400 TECHNOLOGY ENGINEERING S0
1e¢10 MECHANICAL/STRUCT ENGINEERING 240
128 AERO/PERFORMANCE ENGEINEERING 2.0
1,70 PMATH & SOFTWARE ENGINEERING 1.0
3400 TECHNICAL SUPPORY 1.0
3410 ENGR AIDESe DRAFTING 0,9
Je20 CLERICALe GRAPHICS 0.9
10.00 S?ECIAL FACILITVIES 0.0

200.0
400.0
400,90

2100.0
300.0
300.0
390.0

1200.0
600.0
300.0
300.0

1800.0
600.0
690.0
600.0

S00.0
20040
100.0
200.0
100.0
100.0
100.0

22%0,0
500.0
500.0

1000.0
2%040

2000.0
5n0.0
500.0
500.0
300.0

12%0.9
500.0
500.0
2%0.0

25040.0
100000
100060
300.8
50040
25040
2%0.0
3.0

NAN
MAN
MAN

MAN
MAN
HAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
HAN
MAN
MAN
MAN
MAN
MAN
MAN
HAN
MAN
MAN
MAN
NAN

HAN
MAN
MAM
VAN
MAN
MAN
BAN
gar

DAYS
DAYS
0sYS

600

CAYS
DAYS
DAYS
0AYS
OAYS
DAYS
oAaYsS
DAYS
DAYS
OAYS
DAYS
DAYS

200

DAYS
0AYS
OAYS
UAYS
0AYS
DAYS
DAYS

530

CAYS
0AYS
DAYS
DAYS
DAYS
DAYS
DAYS
OAYS
OAYS
DAYS
DAYS
DAYS
DAYS
QAYS

500

OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS

15JANSO

19JANG0

AJUNBO

19JANG0

2JUNS82

230CT80

2JUN82

13JANN2

1-18£92-0810
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ACTIVITY DESCRIPTION DAILY TOTAL DUR STARY FINISN
MO00E=0/FE RCSOURCE USAGE USAGE
LA R B A A LR LA A AL ALl A el L LR LU LD ALI A L AL L IIEYTE YL DL T2 L 2L Al Ll Rl P Y YLl Y Rl T R Y Iy Y Y I YT Y Y LT Y Y Y YT YT LY )
10410 LARGE SCALE COMPUTER 0.0 5.0 MNACH DAY
13421327 ANALYZE LIGHTMEIGHY FLEX STRUCTURES 400 15JANSY 11AUG82
1.09 TICHNOLOGY ENGINZERING 540 2000.,0 MAN DAYS
1¢10 MICHANICAL/STRUCT ENGINEERING 2.0 800.0 MAN DAYS
1+20 AZRO/PERFORMANCE ENGINEERING 240 800.0 MAN CavS
170 MATH & SOFTWARE ENGINEERING 1.0 4Q00.0 MAN DAYS
3,00 TICHNICAL SUPPORY 1.0 400.0 MAXN NDAYS
Jo10 €EVGR AIDESe DRAFTYING 0.% 2000 MAN DAYS
Je20 CLERICAL4s GRAPHICS 0.3 2000 MAN DAYS
10.0C SPECTAL FACILITIES 0.0 4.0 EQP OAVS
10413 LARGE SCALE COMPUTER 0.0 &40 MACH DAY
10402018 FAB & TESYT REPRESENTATIVE STAUCY ITEMS 300 240C780 13JANG2
1.60 TICHNOLOGY ENGINZERING 1.0 300.0 MAN DAYS
1430 MICHANICAL/STRUCT ENGINELRING 1.8 J00.0 MAN DAYS
3.00 TVICHNICAL SUPPORY 1.2 360.0 MAN 0DAYS
3410 ENGR AIDESs ORAFTYING 0.5 1350,0 MAN OAYS
3«20 CLERICALy GRAPHICS " 02 600 MAN 0AYS
Je80 MICHANICAL LAY TECHS 0.9 150.0 MAN DAYS
4,00 MANUFACTURING 1,0 300.0 MAN DAYS
4410 MICH/STRUCT OEV SHOP 1.0 300.0 NAN DAYS
@ 10403018 DESy ANALs TEST JOINTS & FASTENERS 450 15JANS) 220Cv82
- 1.00 TZCHNOLOGY ENGINCERINS 2.0 900.0 MAN DAYS
1410 MECHANICAL/STRUCT ENGINEERING 2.0 900.0 MAN DAYS
300 TICHNICAL SUPPORT 2.5 1125.0 MAN DAYS
3410 ENGR AIDESy ORAFTING 1.0 450.0 MAN DAYS
3«20 CLERICAL,s GRAPHICS 0.3 225.0 MAN OAYS
3.40 NWICHANICAL LAB YECHS 1.0 4350.0 MAN DAYS
4.00 MANUFACTURING 2.0 900.,0 MAN DAYS
' 410 MICH/STRUCT DEV SHOP 2.0 900.0 MAN DAYS
10404016 DESy ANALe TEST VTHIRM PROV/CONTROL TECHNOLOGY 330 15JANBD 13JAN82
1.00 TVICHNOLOGY ENG INEERING 243 1250.0 MAN DAYS
1e10 MICHANICAL/STRUCT ENGINEERING 2.0 1000.0 MAN DAYS
1.60 PHYSICS TECHNOLOGY 0% 25040 MAN DAYS
3«00 TECHNICAL SUPPORT 1.5 750,80 MAN DAYS
J¢10 ENGR AIDESs DRAFTING 0.5 25040 MAN DAYS
5,40 MECHANICAL LAB TECHS 1.0 S500.0 MAN DAYS
4.00 MANUFACTURING 1.0 S00.0 MAN DAYS
4.80 MECH/STRUCY DEV SHOP 1.9 S00.0 MAN DAYS
10405017 ANA_YZE & TESYT STRUC PRODUCYION TECHNOLOGY 500 230CT81 210Crv83
1400 TVZCHNOLOGY ENGINZERING Je$S 1750.0 MAN DAYS
1410 MICHANICAL/STRUCT ENGINEERING 1.0 500.0 MAN DAYS
1.40 ELECTRONIC ENGINEERING 0.3 250.0 MAN DAYS
1.80 INOUST DESIGN & PLANT ENGR 2.0 1000.,0 MAN DAYS
Je00 TICHNICAL SUPPORT 4.0 2000.0 MAN DAYS
Jel0 EWGR AIDESy DRAFTING 1.0 300.0 MAN DAYS
3420 CLERICALy GRAPHICS 1.0 500.0 MAN DAYVS

Je40 MICHANICAL LAS TECHS 2.0 1000,0 NAN DAYS

1-18€52-0810



¢l

SORY NGOE.

GO BN SRS AP TR AR RS AR MER SRR RN EORE P TR PE P TN RN R R ENG R REP Ol P ENErPTE RN CTENERRROENUBR TRECONENADTECPO NS EP DD G VNS TP DD EO®S DS

QAILY
USAGE

TOVAL
USAGE

QUR

STARY

FINT SH

PAGE 16

LA AR AL R4 A A il A i b il LA L AL E A LR T TR L LN L R R L T R e T T T Y yrpep gy

RCTLIVITY DESCRIPTION
MODE=O/FE RE SOURCZ
4,00 MANUFACTURING
4,80 PIOCESS PLANT SHOP
10501018 SURVEY & SELECT CANDIDATE MATERIALS
1600 TICHNCLOGY ENGINZIERING
1,10 MECHANICAL/STRUCT ENMGINEERING
150 CHEMICAL/PROCESS ENGINEERING
200 PIOJVECT ENGINEERING
2410 SYS ANALY3IS/CONFIG ENGR
20501028 DEVILOP MATLS LIFE TESTING TECHNOLOGY
1,00 TICHNOLOGY ENGINCERING
1.10 MICHANICAL/STRUCT ENGINEERING
1450 CHAEMICAL/PROCESS ENGINEERING
3,00 TICHNICAL SUPPQRY
Je40 MICHANICAL LAD TECHS
4,00 MANUFACTURING
4,10 MECH/STRUCT DEV SHKOP
10.00 SPECIAL FACILIVIES
10,20 SHALL CUMB ENVIR CHAMBER
105019038 LEFS VEST CANDIDATE MATERIALS
1,00 TVICHNOLOGY ENGINEERING
1410 MECHANICAL/STRUCT ENGINEERING
1.50 CHEMICAL/PROCESS ENGINEERING
3400 TZCHNICAL SUPPCRY
340 MECHANICAL LAB TECHS
4,00 MANUFACTURING
4,10 MICH/STRUCT DEV SHOP
10.00 SPECIAL FACILITIES
10,20 SHMALL COMB ENVIR CHAMBER
E10502019 TEST HI~-VTEMP COMPOSITES FOR LIFE & OUTGAS
1.00 TICHNOLOGY ENGINCERING
1410 MICHANICAL/SYRUCT ENGINEERING
130 ELECTRIC POWER ENGINEERING
1.40 ELECTRONIC ENGINEERING
1450 CHEMICAL/PROCESS ENGINEERING
1.60 PHYSICS VECHNOLOGY
3.00 TYICHNICAL SUPPORY
3010 ENGR AIDESey DRAFTING
3,20 CLERICAL, GRAPHICS
387 MICHANICAL LAB TECHMS
3.5C ELECTRICAL LAB VECHS
4.0 MANUFACTURING
4,10 MECH/STRUCY DEV SHOP
4,20 ELEC/ZELECTRONIC DEV SHOP
4,50 SPECIALYY SHOP
10.00 SPECIAL FACILITVIES
10,20 SMALL COMHB ENVIR CHAMBER
10503018 DEVEL LOM=CTtL WAVEGUIOE MATERIAL

2.0
2.0

2.0
1.0
1.0
1.0
1.0

240
le0
1.0
1.0
1.0
05
05
0.2
0.2

3.0
1.0
2.0
2.0
260
0.3
0.9
2.0
20

70
2.0
2.0
1.0
1.0
1.0
6.0
1.0
1.0
2.0
2.0
3.0
1.0
1.0
1.0
2.0
2.0

1000.0
1000.0

400.2
200 .0
20..0
20040
200.0

60040
300.0
300.0
300.0
360.0
15040
150.0

60.0

60.90

3000.0
1000.0
200040
200040
200040

500-0

500.0
2000.0
2000.0

4900.0
1400,0
1400.0
700.0
70060
70040
4200.0
700.0
700,.0
1400.0
1400.0
2100.0
700.0
7100.0
70040
140040
1400.0

NAN
Maw

RN
HAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN
€QP

CAYS
DAYS

220

DAYS
DAYS
OAYS
DAYS
DAYS

300

DAYS
DAYS
OAvsS
DAYS
CAYS
DAYS
DAYVS
DAYS

TESTDAYS

MAN
HAN
MAN
MAN
MAN
HAN
MAN
EQP

1000

DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYY

TESTDAYS

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
EeP

100

0AYS
DAYS
DAYS
DAYS
OAYS
DAYS
DAYS
OAYS
OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS

TESTDAYS

350

1SJANBD

15JANBO

240CT80

15JANBE

1SJANGO

230CY80

25MARSL

180CY84

210Ccv82

3JuUNS1

[-18£52-0810Q
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MODE=O/FE

10503027

10601017

10601027

18602017

10602027

DESCRIPTION

RESAQURCE
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1400
1.10
1440
1.50
.00
J.10
3.20
Je¥d
J.50
4.00
4.10

1.0
150
1.60
3,00
3,10
Je20
300
V.00
4.50

1.0¢
1.23
1.70
J.00
3.10
3020

1.00
1.20
170
3400
3.30
10.00
10.10

1.00
1.10
1.20
160
3.00
320

1.00
1.10
1290

TECHNOLOGY ENGINEERING
MZICHANICAL/STRUCT ENGINEERING
ELECTRONIC ENGINEERING
CHAEMICAL/PROCESS ENGINEERING
TSCHNICAL SUPPORY

ENGR AIDESs ORAFTING
CLERICALy GRAPHICS
MTCHANICAL LAY TECHS
ELECTRICAL Lt 43 TECHS
MANUFACTURINE

MECH/STRUCY UEV SHOP

DEVILOP OPTILS MAYERIALS

TSCHNOLOGY ENGINEERING
CHEMICAL/PROCESS ENGINEERING
PHYSICS TECHNOLOGY

TZCHNICAL SUPPORY

ENGR AIDESe DRAFTVTING
CLERICALe GRAPHICS
MICHANICAL LAB TECHS
MANUFACTURING

SPECIALTY SMOP

REVIEW & DEVELOP FLT CONTROL TNHEORY

TECHNOLGGY ENGINEERING
ACRO/PERFORMANCE ENGINEERING
MATH & SOFTWARE ENGINEERING
TZCHNUCAL SUPPORY

ENGR AIOESy ORAFTING
CLERICALs GRAPHICS

DEVILOP ALGORITHMS & SOF IWART APPROACH

TECHNOLOGY ENGINEERING
AERC/PERFORMANCE ENGINEERING
MATH & SOFTWARE ENGINEERING
TZCHNICAL SUPPORT

COMPUYER OPERATIONS

SPECIAL FACILITIES

LARGE SCALE COMPUTER

ANAL SENSOR REQTS & ASSESS TECHNOLOGY

TECHNOLOGY ENSINEERING
MECHANICAL/STRUCT ENGINEERING
AZRO/PERFORMANCE ENGINEERING
PH4YS'CS TECHNOLOGY

TICHNICAL SUPP2ORT

CLERICALe GRAPHICS

CONJUCT SENSOR TEST PROGRAM

TZCHNOLOGY ENGINCERING
MICHANICAL/STRULT ENGINEERING

STARY

FINISH

PABE 17
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SORY NODE .
DAZILY TOTAL OUR
USAGE USAGE
2% ATS5.0 MAN DAYS
1.0 3500 MAN DAYS
1.0 5500 MNAN DAYS
2.3 1735.0 NAN DAYS
240 700.0 HMAN DAYS
0.9 175.0 MAN 0AYS
03 1750 MAN DAYS
0.3 175.0 MAN DAYS
0.9 175.0 MAN 0AYS
Ned 175.0 MaN DAYS
0.9 17590 MAN DAYS
3%0
2.0 700.0 MAN DAYS
1.0 350.0 MAN DAYS
1.0 35072 MAN DAYS
1.9 92L.0 MAN DAYS
0.9 17%.0 MAN DAYS
Ge3 1750 MAN DAYS
0.9 1750 MAN DAYVS
0.3 1750 MAN DAYS
Qa5 175.0 #AN DAYS
500
2.5 1250.0 ®™AN OAYS
2.0 1000.0 MAN OAYS
0.5 2500 MAN DAYS
1.3 6900 MAN DAYS
1.0 5000 MAN DAYS
03 150.0 MAN DAYS
700
4.0 2800+0 MAN DAYS
1.0 70040 MAN DAYS
3.0 21000 MAN DAYS
0.2 70.0 MAN DAYS
O.1 70.0 NAN DAYS
0.0 1%.0 EQP DAYS
0.0 14,0 MACH DAY
200
2.0 4000 MAN 0OAYS
0.9 300.0 MAN DAYS
1.0 200,0 MAN OAYS
0.3 10040 MAN DAYS
0.2 40,0 MAN DAYS
0.2 400 W®AN DAYS
s00
G 10000 MAN OAYS
1.0 500.0 NAN DAYS
1.0 506.0 MAN DAYS

AZRC/PERFORMINCE ENGINEERING

185JANA0

135JANSO

14JAN82

240CT80

13AU681

JJunal

13JAN32

180CY84

12AUG 82

Lo 111 1]
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10603016

10663026

10603036

10604017

10604027

SORY

AL AEE A LI LIS AL I E PSP E LY PR 2P R AR P Y e L PP DL P P T P LY Y PP PR LR P LR P Y RY TR P L L R VP T Y TERTY T T Y v

DESCRIPTYLION
RESOURCE

35.00 TICHNICAL SUPPORT

310 ENGR AIDESe ORAFYTING
3.50 ELECTRICAL LAB YECHS
8.00 MANUFACTURING

420 ELEC/ELECTRONIC DEV SHOY

ANAL & DESIGN LARGE CM6S
1.J0 TICHNOLOGY ENGINEERING
1e10 MICHANICAL/STRUCTY ENGINEERING
120 AERO/PERFORMANCE ENGINLERING
130 ELECTRIC PIWER ENGINEERING
1.40 ELLCTRONIC ENGINEERING
1e7C MATH & SOFTIWARE ENGINEERING
Jo00 TICHNICAL SUPPORY
3«10 ENGR AIDESs DRAFTINS
S+20 CLE TICALs GRAPHICS

CONJQUCT WHEEL +BRNGy MUTOR RESEARCH
100 TICHNOLOGY ENG INCERING
1410 HMICHAMICAL/STRUCT ENGINEERINS
120 AZRO/PERFORMANCE ENG INEERING
3400 TECHNICAL SUPPORT
3«20 ENGR AIDESe DRAFTING
J.40 MICHANICAL LAB TECHS
3.50 ELECTRICAL LAB TECHS
4.0C MANUFACTURING
4,18 MICH/STRUCT DEV SHOP
4,20 ELEC/ELECTRONIC DEV SHOP

NODE .

DAILY
USAGE

2.0
1.0
1.0
1.0
1.0

3.5
1.0
1.0
0.5
0.5
0e5
1.3
1.0
0.5

* R0
1.0
1.0
3.0
1.0
1.0
1.0
2.0
1.0
1.0

ANALYZE € TEST OTHER ACTUATION TECHNOLOGIES

1.00 TICHNOLOGY ENGINEERING

1410 MICHANICAL/STRUCY ENGINEERING
1.20 AZRO/PERFORMANCE ENGINEERING
1.60 PHYSICS TECHNOLOGY

3.00 TECHNICAL SUPPORTY

J3¢20 CLERICALy GRAPHICS

3.40 FICHANICAL LAB TECHS

3«53 ELECYRICAL LAB TECHS

4.00 MANUFACTURING

4410 MICH/STRUCT DEV SHoOP

4,20 ELEC/ELECTRONIC DEV SHOP

DEVIL DATA MGMT HOME & SFTWYE APPROACH

1.00 TICHNOLOGY ENG INEERING

113 MICHANICAL/STRUCTY ENGINEERING
1440 ELECVRONIC ENGINEERING

1.60 PHYSICS VTECHNOLOGY

170 HMATH & SOFTUARE ENGINEERING
J.00 TSCHNICAL SUPPORT

3420 CLERICALs GRAPHICS

DEVEL MAIN COMPUTER N7 '1Z *» SFYNE APPCN

3.0
1.0
1.0
1.0
1.5
0.5
0.5
063
1.0
0.5
G5

45
1.0
20
Ce5
1.0
0%
0.5

TOTAL
USAGE

1000.0
57040
500.0
500.0
50J0.0

700.0
200.0
200.0
10040
100.0
10040
300.0
200.0
1000

600.0
35000
300.0
200.9
300.0
30040
3000
6000
36040
3000

900.0
300.0
30060
300.0
450.0
1500
150.0
1530
3030
150.0
150.0

908 .0
200.0
400.9
10040
200.0
1000
100.0

MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
AN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
HAN
HAN
MAN
MAN
MAN
naN

MAN
MAN
MAN
MAN
NAN
MAN
MAN

OUR

oays
DAYS
DAYS
oavs
DAYS

200

OAYS
DAYS
DAYS
DAYS
DAYS
OAYS
DAYS
DAYS
DAYS

300

DAYS
DAYS
0AYS
DAYS
OAYS
DAYS
DAYS
DAYS
DAYS
DAYS

300

DAYS
DAYS
DAYS
0AYS
DAYS
Davy
DAYS
DAYS
DAYS
DAYS
DAYS

200

DAYS
DAYS
NAYS
DAYS
DAYS
0AYS
DAYS

400

START

15JAK80

240CT80

15JANBS

1SJANBO

AJUNBD

FINISH

230C780

13JANB2

23MARS1

ajocvae

13JAN82

PAGE 18

L LI R L AL L P I P LA P P L P P Y R L R LRI P Y P L L P L R v e Y T L LTIy

1-18£62-081Q



cel

SORY NODE . PAGE 19

(A AL L DL LI Y LI YIS I T L JF T YL T Xrryy vl X o)

epmescon cwumawew.w —-o Swn.oeNencanew

ACTIVIIY OESTRIPTION OAILY TOTAL DUR  START FINISH
100€=0/F : RESQURCE USAGE USAGE
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1400  YICHNOLOGY ENGINEERING 4.0 1600.0 MAN OAYS
1440 ELECTRONIC ENGINEERING 240 900.0 MAN D~r8
1470 MATH B SOFTWARE ENGINEERING 2.0 800.0 MAN DAYS
3,00 TICHNICAL SUPPORY 1.0 900.0 MAN OAYS
3.10 €ENGR ATOES, ORAFTING 05 200.0 MAN DAYS
3.20 CLERICRLs GRAPHICS 0.5 200.0 MAN DAYS
10.00 SPECIAL FACILITIES 0.0 4.0 €GP DAYS
10.10 LARGE SCALE COMPUTER 040 4.0 MACH DAY
10604037 DEVEL & TVEST ELECTRO-OPTIC DATA ACQUIS TECH 300  13JANSD  25MARSL
1.0C YT CHNOLDGY ENGINEERING 4.0 1200.0 MAN DAYS
1410 MICHANICAL/STRUCT ENGINEERING 1.0 300.0 MAN DAYS
1443 ELECTRONIC ENGINCERING 2.0 60040 MAN OAYS
1.60 PHYSICS TECHNOLOGY 1.0 300.0 MAN DAYS
3.00 TICHNICAL SUPPORT 3.5 10500 MAN DAYS
3.10 ENGR AIDESy DRAFVING 1.0 300.0 MAN DAYS
3.2C CLERICAL, GRAPHICS 0.5 150.0 MAN DAYS
3ea0 MICHANICAL LAB TECHS 1.0 3000 MAN DAYS
3.50 ELECTRICAL LAB TECHS 1.0 300.0 MAN DAYS
4.00 MANUFACTURING 2.0 600+0 MAN DAYS
4.20 ELEC/ELECTRONIC DEV SHOP 1.0 300.0 MAN OAYS
4.50 S2ECIALTY SHOP 1.0 300.0 MAN DAYS
taror0L? CONTINUC DEVEL OF BEAM MACHINE TECH 500 1SJANSO  13JANG2
1.060 TZCHNOLOGY ENGINEERING 9.0  4500.0 MAN DAYS
1210 MICHANICAL/STRUCT ENGINEERING 640  3000.03 MAN DAYS
1.30 ELECTRIC POMER ENGINEERING 1.0 500.0 MAN DAYS
1440 ELECTRONIC ENGINEERINS 2.0 100000 MNAN DAYS
2.00 PROJVECT ENGINEERING 4.0 200040 MAN DAYS
2.10 SYS ANALYSIS/CONFIG ENGR 2.0 1000.0 MAN DAYS
2.40 SYSTEMS TEST ENGR 2.0 1600.0 MAN DAYS
3.00 TICHNICAL SUPPORT 740 350040 MAN DAYS
3410 EVGR AIDESe DRAFTING 2.0 1000.0 MAN DAYS
3.20 CLERICALs GRAPHICS 1.0 500.0 MAN DAYS
3.40 HICHANICAL LAB TECHS 4.0  2000.0 MAN DAYS
4.00 MANUFACTURING 4.0 200040 MAN DAYS
4410 PICHISTRUCT DEV SHOP 4.0  2000.0 MAN DAYS
13701027 DERIVE COMPREHENSIVE STRUCY OES REQYS 200 15JANS9  230CTee
1.00 TVECHNOLOGY ENGINEERING 1.0 200.0 MAN DAYS
1410 MECHANICAL/STRUCT ENGINEERING 1.9 200.0 MAN DAYS
2.00 PROJECT ENGINEERING 340 600.0 MHAN DAYS
2.10 SYS ANALYSIS/CONFIG ENGR 1.0 20040 MAN DAYS
2,20 REQTS & SYS DEFINITION 240 400.0 MAN OAYS
3.00 TICHNICAL SUPPORY 1.0 20040 MAN DAYS
3420 CLERICALs GRAPHICS 1.0 200.0 HAN DAVS
13701037 ANALy DESy TEST ALTEZRHATE FABD TECHNOLOGIES 400  240CtS0 29uN82
1.00 TECHNOLOGY ENGINEERING 3¢5  1400.0 MAN DAYS
1e10 MICHANLCAL/STRUCT ENGINEERING 30 1200.0 MNAN DAYS
1.70 MATH & SOFTMARE ENGINEERING 0.5 20040 MAN OAYS

200 PROJVECT ENGINEERING 1.0 400,20 MAN DAYS

1-18€62-0810
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ACYivITY DESCRIPTION DAILY TOTAL DUR STARY FINLSH
nODE=0/FE RESQURCE USAGE USAGE
2410 SYS ANALVSIS/CONFIG ENCR 1.0 400.0 MAN OAYS
3.00 TECKNICAL SUPPORT 245 1000.9 MAN OAYS
3.10 ENGR AIDESe OCRAFTING 1.0 400.0 MAN DAYS
3.20 CLERICALe GRAPHWICS 0% 200.0 MAN DAYS
3.30 MICHANTICAL LAB TECHS 1.0 300.0 MAN DAYS
4,00 MANMUFACTURING 1.0 400.0 MAN OAYS
4,10 MICH/SYRUCTY DEV SHOP 1.0 400.0 MAN DAYS
tero2exr? UEVEL MATLS & EQUIP HANDLING TECHNIQUES 500 1SJANA0 13JAN82
1.00 TICHNOLOGY ENGINEERING 35 1750.0 M®AN DAYS
1410 MICHANICAL/STRUCT ENGINEERING 240 1000.0 HAN DAYS
1.20 AZRO/PERFORMANCE ENGINEERING 0.5 25%.0 MaN DAYS
1470 M4TH & SOFTWARE ENGINEERING 1.0 5000 MAN DACS
200 PROJECT ENGINEERING Se0 2500.0 MAN DAYS
2410 SYS ANALYSIS/CONFIG ENGR 49 500.0 MAN DAYS
2,20 RZIOTS & SYS DEFINITION 1.0 500.0 MAN CAYS
2.60 HIMAN FACTORT 8 SIM ENGR 3.0 1500.0 WMAN OAYS
300 TVICHNICAL SUPPORT 3.0 2500.0 MAN DAYS
3210 EVGR AIDES, DRAFYING 1.0 500.0 MAN DAYS
3.20 CLERICALy GRAPHICS 1.0 S00.0 MAN DAYS
Je40 MICHANICAL LAB TECHS 1.0 S500.,0 MAN DAYS
4,00 MANUFACTURING 2.0 1000.0 MEZN DAYS
4.10 MICY/STRUCT DEV SHOP 1.0 5000 MAN DAYS
4,70 TSV & CHECKOUT LAB 1.0 500.0 MAN DAYS
L0703017 DESs ANAL, FABy TEST INTEGRITY ASSUR MEVHODS S00 154ANGL 1194583
100 (ZCHNOLOGY ENGINEERING 2.0 1000.0 MAN DaYS
1310 MICHANICAL/STRUCY ENGINEERING 2.0 1C00.83 MAN OAYS
2,00 PROJECT ENGINESRING 1.0 S00.0 MAN DAYS
260 HJIMAN FACTORS & SIN ENGR 1.0 500.0 MAN DAYS
3.00 TVICHNICAL SUPPORT 240 1000.0 MAN 0AYS
3,10 ENGR AIDESs ORAFTING 0.5 250.0 #AN OAYS
3.20 CLERICALy GRAPHICS 0.5 250.0 MAN DAYS
3.40 MICHANICAL LAG TECHS 1.0 SC0.0 MAN DAYS
4,00 MANUFACTURING 1.0 500.y NHAN DAYS
4.10 MECH/STRUCY OEV SHOP 1.0 S00.0 MAN DAYS
10700017 DEVIL & ANALYZE BERTHING TECHNCLOGIES 30¢ 13JANSO 230AR0S
1,00 TVICHNCLOGY ENGINZERING 4.0 120040 MAN DAYS
110 MECHANICAL/STRUCT ENGINEERING 2.0 600,00 NMAN DAYS
1,70 MATH & SOFTUARE EwGINCERING 2.0 6000 MAN DAYS
200 PROJECY ENGINEERING 1.0 3000 RAN DAYS
2020 REQYS & SYS OEFINITION 1.0 3008 MNAN DAYS
3.00 TVICHNICAL SUSPORT 1.5 450.0 MAN DAYS
3,10 ENGR AIDESe DRAFTING 3¢5 150,V MAN DAYS
3020 CLERICALe GRAPHICS 1.0 300.0 MAN DAYS
18705018 A¥ALe STMULATE, TES) SOLAR LRRAY DEPLOY 500 26MARSL ZNAR0I
1400 TYECHNOLOGY ENG INEERING 18.0 5000.01 MAN DAYS
1410 MECHANICAL/STRUCY SNGINEERING 3e0 1500.0 AN DAYS
1420 AEROC/PERFORMANCE UENGINEERING 10 S0C.9 AN DAYS

1.30 ELECTRIC POMEF ENGINEERING 3.0 1500.0 MAN DAYS

1-18€52-081 0
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ACTIVITY DESCRIPTTION DAILY TOTAL OUR STARY FINISH

MODE=0/FE RESOURCE USAGE USASE
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180 ELECTRONIC ENGINEERING 2.0 10000 MAN DAYS
1«80 INDUST DESIGN & PLANT ENGR 1.0 50040 MAN DAYS
200 PRQUECT ENGEINEERING Ta0 3500.0 MAN DAYS
?¢10 SYS ANALYSIS/CONFIG ENGR 1.0 5000 MAN DAYS
2020 REQVS & SYS DEFINITVION l1e0 S00.0 MAN DAYS
2440 SYSTEMS TEST FNGR 3.0 1300.0 MAN DAYS
24508 SYSTEMS MANAGEMENT 2.0 100040 MAN DAYS
3.00 TVECHUEICAL SUPPORT 120 600040 MAN DAYS
Jel0 ENGR AIDESy DRAFTINT 3.0 1500.0 MAN DAYS
3.20 CLERICALy GRAPHICS 3.0 15008 MAN DaV¥Y$
3440 MICHANICAL LAB TECHS 3.0 15000 MAN DAYS
350 ELECTRICAL LAD TECHS Je0 1500.0 MAN DAYS
4.00 MANUFACTURING 7.0 3500.0 MAN DAYS
4.10 MECH/STRUCY NEV SHOP 3.0 15000 MAN 0AYS
4,20 ELEC/ELECTRONIC DEV SHOP 349 1500.0 MAN DAYS
4.70 TEST & CHECKOUT LaAB 1.0 80040 MAN DAYS

10706017 NEVELOP & TEST FLULDS CHARGING TYECHNILOGY 300 13JANOL 11JANSS
100 TICHNOLOGY ENGINEERING 2.0 1000.0 MAN 0AYS
120 MICHANICAL/SYRUCT ENGINEERING 1.3 7500 MAN DAYS
130 CHEMICAL/PROCESS ENGINEERING 0e% 230.0 MAN DAYS
3,00 TZICHNICAL '3UPPORY 20 1300.0 MAN DAYS
3¢10 EVGR AIDESy ORAFTING 0.3 2900 PAN DAYS
3420 CLERICALe GRAPHICS 0.8 2500 HMAN OAYS
3840 MICHANICAL LAD TECHS 1.0 500.0 MAN DAYS
4.00 MANUFACTURING 1.0 300.0 MAN DAYS
4.10 MICH/STRUCT DEV SHOP 1.0 30040 MAN DAYS

10707018 DEVIL PLASYIC FILM REFLEC CONSTRUC TECH 330 13AUGSY 11AU883
100 TICHNOLOGY ENG INCERING 1.0 5000 MAN DAYS
1410 MICHANTICAL/STRUCY ENGINEERING 1.0 50040 MAN DAYS
2.00 PROJECT ENGINEERING 1.0 3000 MAN DAYS
2+10 SYS ANALYSIS/CONFIG ENGR 1.0 500.0 MAN DAYS
300 TYECHNICAL SUPPQRT 2.2 1100.0 KAN DAYS
Jel0 ENGR AIDESe DRAFTING 1.0 5000 MAN DAYS
3420 CLERICALs GRAPMICS 0.2 1000 MAN 0&YS
Je80 MICHANICAL LAB TECHS 1.0 5000 NAN DAYV3
4.00 MANUFACTURING 1.0 5000 MAN DAYS
4.10 MICH/STRUCY DEV SHOP 1.0 3000 MAN DAYS

1070018 OEVELOP CONOUCTOR DEPLOYMENT TFCH 300 13JANSD 139N 02
1400 TVECHNOLOGY ENGINEERING 3.9 1750.0 MAN DAYS
2410 NICHANICAL/STRUCY ENGINEERING 149 750.0 NAN DAYS
1.30 ELECTRIC POMER ENGINEERING 1.0 S00.0 MAN DAYS
150 CHEMICAL/PROCESS ENGINEERING 05 25040 MAN DAYS
1.80 INDUST DESIGN & PLANTY ENGR 0.9 250,0 NAN DAYS
2400 FROJVECT ENGINEERING 2.0 10000 MAN OAYS
2410 SYS ANALYSISZCONF1IG ENGR 1.0 3000 MAN DAYS
260 HUNAN FACTORS & SIM ENGR 1.0 50040 MAN DAYS
3400 T{CHNICAL SUPPORTY 38 17500 MAN DAYS
3.10 ENGHR AIDESe ORAFTING 1.0 500.0 MAN DAYVS

3420 CLERICALs GRAPHICS 0.5 230.0 MAN DAYS
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DESCRIPTION
RESOURCE

OAILY
USAGE

TOTAL
USAGE
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19709018

o 10710017

te711017

10801017

389 MICHANICAL LAB YECHS
30 ELECTRICAL LAB TECHS
4.00 MANUFACTURING

4.70 TESY & CHECKOUT LAB

DEVIL SUDARRAY & EQUIP INSTL TECH
1400 TVICHNOLOGY ENGINSLRING
1410 MICHANICAL/STRUCT EVGINEERING
130 ELECTRIC POJMER ENGINEERING
1440 ELECTRONIC ENGINEERING
183 INDUSY DESIGN & PLANT ENGR
2000 PRIOJECT ENGINEERING
2¢10 SYS ANALYSIS/CONFIG ENGR
220 RZIQGYS & SYS DEFINITION
2.60 HIMAN FACTORS & SIN ENGR
Je00 TICHNICAL SUPPORT
3420 CLERICALe GRAPMICS
JeA0 MICHANICAL LAl TECHS
330 ELECTRICAL LAB TECHS
4.00 MANUFACTURING
4.70 TEST & CHECKOUT LAB
1002 SPECIAL FACILITIES
10470 SVYSTEMS INTSG LAB

ANALy OESy TEST BASE MOBILIVY TECHNOLOGIES

1006 TZCHNOLOGY ENGINEERINS

1413 MICHANICAL/STRUCTY ENGINEEZRING
1430 ELECTRIC POWMER ENGINEERING
188 IVOUST OUSIGN & PLANT ENGR
2400 PROJECT ENGINFERING

2410 S5YS ANALYSIS/CONFIG ENGR

3400 ICHNICAL SUPPORY

JelN ENGR AIOESy ORAFTING

3,20 CLERICAL. GRAPHICS

4.00 MANUFACTURING

410 MICH/STRUCY DV SHOP
10.00 SPECIAL FACILIVIES
1060 LARGE THEKMAL/ VAC CHAMBER

ANALYZE SIMULATION REQTYS & TRAINING nEEOS
1.00 TVICHNOLOGY ENG INEERING
$030 MICHANICAL/STRUCY ENGINEERING
1470 NMATH & SOFTWAPE ENGINEERING
2402 PROJVECT ENGINEERING
2410 S7S ANALYSIS/CONFIG ENGR
2460 HIMAN FACTORS & SIM EMNOR
3400 TZCHNICAL SUPPORT
3.20 CLERICAL,y GRAPHICS

ANAL & TEST ENGINE LIFE IMPROVERENTS
1408 TICHNOLOGY ENGINCERING
1410 NICHANICAL/STRUCY ENGINEERING

1.0
1.0
240
2.0

4.0
200
0495
0.9
1.0
4,0
1.0
1.0
2.0
3.0
1e0
1.0
1.0
2.0
2.0
0.8
03

3.3
2.0
1.0
0.9
1.0
1.0
1.0
0.3
0.5
0.%
Ne3
0.2
N.2

1e2
1.0
0.2
3.0
19
2.0
0.3
0.9

3.0
3.0

303.0
300.0
100040
1000.0

280040
1400.0
350.0
3%0.0
700.0
2800.0
7100.0
700.0
1400,V
2100,
700.0
700.0
70040
140040
1400.0
350.,0
3%0.0

17950.0
1000,0
3040.0
2%0.0
500.0
$00.0
300,.0
2%0.0
23040
290.0
2%0.0
100,90
3100.0

600.0
300.0
100.0
1500.9
500.0
1000.0
2%0.0
29040

1300.0
1300.,0

MAN OAYS
MAN DAYS
MAN DAYS
MAN OAYS

100
HAN DAYS
NAN OAY3
MAN DAYS
MAN DAYS
MAN DAYS
MAN OAYS
NAN DAYS
MAN DAYS
MAN DAYS
AN DAYS
HAN DAYS
MAN OAYS
HAN DAYS
KAN DAYS
MAN OAYS
EQP DAYS
0CC DaYs

%90

MAN OAYS
NAN DAYS
MAN OAYS
NAN DAYS
WAN DAYS
MAN CAYS
NAN DAYS
MAN DAYS
NAN DAYS
NAN DAYS
MAN DAYS
£GP DAYS
TESTOAYS

909
HAN DAYS
MAN DAYS
MAN DAYS
RAN DAVS
MAN DAYS
MAN OAYS
NAN OAYS
NAN 0AYS3

300
NAN OAYS
RAN QAYS

26MARBL 10JAN69

13JANBO 13JANE2

144AN02 10JAN84

15JANS0 13JAN0¢

1-18€52-081¢



6€1

SORY

AR AL A LA LI DAL LEI LI I I IEY IR R IT I Y  PYT T Y A Pty )
ACTIVITY oEsSsS CcCelPTYTILION
RODE=0/FE RESOURCE

NOOL .

DAILY
USAGE
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Je00 TECHNICAL SUPPORY
3410 ENVGR AIDES, ORAFTING
3.40 MECHANICAL LAB VECHMR
4.00 MANUFACTURING

410 MICH/STRUCY DEV SHOP

10801027 RESZARCH METHANE COMBJST & MV XFER TECH
100 TICHNOLOGY ENGINEERING
1410 MICHANICAL/STRUCT ENGINEERING
1430 CHEMICAL/PROCESS ENGINEERING
3400 TICHNICAL SUPPORTY
3440 MICHANICAL LAB TECHS
4400 MANUFACTURING
410 MICH/STRUCT DEV SHOP

20801037 CONJUCT PHASE A BOOSTER ENGINE 8YUOY
1400 TECHNOLOGY ENGINZERING
110 MECHANICAL/STRUCT ENGINEEAINS
140 ELECTRONIC ENGINEERING
2400 PROJECT ENGINEERING
2410 8YS ANALYSIS/CONFIG ENGR
2«20 REGYS & SYS DEFINIVION
2430 SYSTENS MANAGEMENT
3400 TICHNICAL SUPPORY
3.20 CLERICALe GRAPNKILCS

10802017 CONDUCT HLLV DESIGN & OPS STULY
1.00 TECHNOLOGY ENGINECERING
1410 PECHANICAL/STRUCT ENGINEZRING
120 ASRO/PERFORMANCE ENGINEERING
1.30 ELECTRIC POWER ENGINEERING
1440 ELECTRONIC ENGINEERING
2400 PIOJECT ENGINEERING
2410 SVYS ANALYSIS/CONFI8 ENGR
2420 RTQTS & SYS DEFINITION
2430 SYSTEMS MANAGEMENY
3400 TVICHNICAL SUPPORY
3e10 ENGR AIDESes ORAFTING
3220 CLERICAL, GRAPHICS
340 MNICHANICAL LAB TECHS

Leag202Yy DES & TEST REUSABLE LHZ TNSULATION
1400 TYICHNCLOGY ENGINEERING
110 MICHANICAL/STRUCT ENGINEERINS
130 CHEMICAL/PROCESS ENGINEERING
1,87 INQUST OESIGN & PLANT ENGR
3400 TICHNICAL SUPPORY
3+40 E€ENGR AIDESy DRAFTING
340 MICHANICAL LAR TECHS
4,00 MANUFACTURING
4420 MECH/STRUCT DEV SHOP

10802037 OKS & TEST INPAOVED RSTI APPROACHES

3.0
1.0
2.0
3.0
3.0

4.0
3.0
1.0
2.0
2.0
3.0
3¢90

4.0
Je0
1.0
3.0
1.0
1.0
1.0
1.0
1.0

3.9
340
1.0
0.9
1.0
4,0
2.0
1.0
1.0
5.0
1.0
2.0
2.0

4.0
2.0
1.0
1.0
2.0
1.0
10
2.0
2.0

1300.0

350044
1000.0
4900.8
190040

1200.0
900.9
30040
600,0
600.0
90040
500.0

800.0
600.0
20040
600.0
20040
20040
200.0
20040
20040

1375%.0
75040
230,90
12%.0
2%0.0

1000.0
30040
290.0
250.0

12%0,.0
2%0.0
500.0
30040

1600.0
40040
400.0
400.0
800,40
400.0
000.0
800.0
800.0

NAN
NAN
MAN
MAN
HAN

HAN
MAN
HAN
HAN
MAN
HAN
HAN

HAN
HAN
MAN
MAN
MAN
NAN
MAN
MAN
WAN

RAN
NAN
RAN
NAN
HAN
HAN
RAN
NAN
nAN
HAN
MAN
NAN
NAN

RAN
AN
NAN
HAN
NAN
NAN
HAN
NAN
HAN

OAYS
NAYS
DAYS
GAYS
VS

300

DAYS
DAYS
DAYS
DAYY
DAYS
OAYS
QAYS

230

DAYS
oAvS
OAYS
DAYS
OAYS
DAYS
OAYS
DAYS
DAYS

230

0AYS
DAYS
DAYS
OAYS
DAYS
0AYS
DAYS
DAYS
DAYS
DAYS
DAVS
DAYS
OAYS

400

OAVS
0AYS
GAYS
OAYS
DAVS
DAYS
pave
DAYS
0AYS

185JANO

WUNSS

1s9ANR0

13544N80

15JaN80

b LITY}

BAARSL

1egansl

12AU802

13JAN82

1-18€52-081 0
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DESCRIPTYTION

DAILY
USAGE

TOTAL
USAGE

OUR

STARTY

FINL oM

PASE 24

10803017

10803027

18803037

RE SOURCE
109 TICHNOLOGY ENGINEERING
1010 MICHANICAL/STRUCY ENGINEERING
1«58 CHEMICAL/PROCESS ENGINEERING
200 PROJECY ENGINEERING
2010 SYS ANALYSIS/CONFIG ENGR
3+00 TZICHNICAL SUPPORY
3.10 ENGR ATDESe ODRAFTING
3.40 MECHANICAL LAB TECHS
4.00 MANUFACTURING
4010 MICH/STRUCY DEV SHOP
4.50 SPECIALTY SiioP
DES ANAL t TEST IMPROVED ION THRUSTERS
100 TICHNOLOGY ENGINEERING
110 MICHANICAL/STRUCT ENGINEERING
130 ELECTRIC POWER ENGINEERING
180 ELECTRONIC ENGINEERING
160 PHYSICS TECHNOLNGY
3400 TICHNICAL SUPPORT
3410 ENGR AIDESe DRAFTIND
3440 MICHANICAL LAR TECHS
3¢50 ELECTRICAL LAB TECHS
4,30 MANUFACTURING
4.10 MICH/STRUCT DEV SHOP
4.20 CLEC/ELECTRONIC OEV SHoP
4430 SPECIALTY SHOP
RESEARCH MPD THRUSTERS
1.00 TICHNOLOGY ENGINEERING
1.10 MICHANICAL/STRUCT ENGINEERING
1,30 ELECTRIC POWER ENGINEERINS
1e40 ELECTRONIC ENGINEERING
1e6Q0 PHYSICS TECHNOLOGY
2400 PROJVECT ENGINEERING
2410 SYS ANALYSIS/CONF16 ENGR
3.00 TVZCHNICAL SUPPORT
3.10 ENGR AIDE S, NAAFTING
J.40 MECHANICAL LAR TECHS
3450 ELECTRICAL LAB TECHS
4.08 MANUFACYURING
4,10 MICH/STRUCT DEV SHOP
4.20 ELEC/ELECTRONIC DEV SHOP
4.50 SPECLALTY SHOP
DEVZILOP 6=0D0F LOW THRUSY BNRC ALGORITHRS
100 TCHNOLOGY ENGINEERING
1.20 ASRO/PERFORMANCE ENG INEERING
1470 MATH & SOFFWARE ENGINEERING
2400 PRAJECT ENGINEERING
2410 SYS ANALYSIS/CONFIG ENGR
10.00 SPECIAL FACILITIES
1010 LARGE SCALET COMPUYER

3,0
2.0
1.0
1.0
1.0
1.9
0o
1.0
20
1.0
1.0

4.0
1.0
1.0
1.0
1.0
3.0
1.0
18
1.0
3.0
1.0
1.0
1.0

300
1.0
0.9
0%
1.0
0%
0.3
1%
0.3
[ K%
3%
13
0.9
0e3
09

A.0
2.0
2.0
160
1.0
0.0
00

190040
1000.0
300.0
500.0
500.0
750.0
2%0.0
300.0
1000.0
%00.0
%00.0

240040
6000
60Q0.0
600.0
600.0

180040
600.0
600.0
60040

1800.0
600.0
600.0
60040

1800.0
600.0
300490
300.0
600.0
30040
300.0
900.0
300 .0
3000
300.0
90N.0
300.0
30040
300.0

2480040
1200.0
1200.0
600.0
600.0
12.0
12.0

NAN
HAN
NAN
NAN
MAN
RAN
MAN
MAN
KAN
UAN
MAN

MAN
RAN
MAN
MAN
HAN
MAN
MAN
MAN
NAN
HAN
NAN
MAN
MAN

BAN
MAN
MAN
MAN
HAN
MAN
HAN
MAN
MAN
MAN
MNAN
NAN
MAN
NAN
MAN

MAN
MAN
MAN
RAN
HAN
EQP

OAYS
OAYS
DAYS
OAYS
0AYS
DAYS
DAYS
DAYS
OAYS
DAYS
0avs

600

DAY.
OAYS
OAYS
DAYS
DAYS
DAYS
DAYS
0AYS
DAYS
DAYS
OAYS
OAYS
DAYS

600

OAYS
0AYS
DAYS
DAYS
QAYS
OAYS
DAYS
DAYS
0AYS
OAYS
OAYS
OAYS
DAYS
0AYS
DAYS

600

DAYS
0AYS
DAYS
DAYS
OAYS
DAYS

MACH DAY

15JANSD

4JUNBD

1%JAN20

2JuNs2

2a0Ccr82

2JuNe2

1-1885¢-081Q
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ACTIVITY
MDOOE=O0/FE

0D ESCRIPTYILION
RESOURCE

OAILY
USAGE

TOTAL
USAGE

OuR

STARY

FINISH
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13833048

10804016

100805019

108060127

EXVTING SOLAR CELL DEGRAD TESTS YO EOTV
1.00 TZICHNOLOGY ENGINEERING
130 ELECYRIC POWER ENGINEERING
1.60 PHYSICS TECHNOLOGY
Je00 TECHNICAL SUPPORT
3.20 CLERICAL, GRAPHICS
J.5C ELECTRICAL LaB VECMS
4.00 MANUFACTURING
430 SPECIALTY SHOP
10,00 SPECIAL FACILITIES
1030 LARGE COMH ENVIN CHARMBER

4.0
240
20
3.0
le0
240
1.0
10
19
03

CONDUCT FEASIUILITY TESTS OF LASER THRUSTERS

100 TYICHNOLOGY ENGINEERING

1420 AZRO/PERFORMANCE ENGINEERING
130 CLECTRIC POWER ENGINEERING
140 ELECTRONIC ENGINEERING

130 FRLHEM[CAL/PROCESS ENGINEERINS
1460 PHYSICS TECHNOLOGY

Je00 TVICHNICAL SUPPORT

Je10 ENGR ALIDESy ORAFTING

J.40 MICHANICAL LAB TECHS

3450 ELECTRICAL LAB YECHS

9.00 MANUFACTURING

4,10 MICH/STRUCY OEV SHOP

4,20 ELEC/ELECTAONIC DEvV SHOP
4.50 SPECIALYY SHOP

10,9
3.0
1.9
1.9
1.3
3.0
0.3
1.9
13
1.3
4.5
1.9
19
1.9

CONDUCY INTEG DES & OPS STUDY OF SPACE BASING

1.00 TECHNOLOGY ENGINEERINS
1e10 NMECHANICAL/STRUCTY ENGINEERING
2,00 PROJECT ENGINEELRING

2410 SYS ANALYSIS/CONFIG ENGR
2+20 REQTS & SYS DEFINIVION
2.50 SYSTEMS MANAGEMENTY

2.60 HJIMAN FACTORS & SIM ENGR
3,00 TVICHNICAL SUPPORY

Je10 ENGR AIDESe ORAFTING
3+20 CLERYCALy GRAPNICS

J.40 MECHANICAL LAB VECHS

ANALYZE SEA-BASED LAUVCH SITE
1,00 TYICHNOLOGY ENG INEERING
1410 MICHANICAL/STRUCT ENGINEERING
1420 AZRO/PERFORMANCE ENG INEEREING
Re30 ELECTRIC POWER ENGINEERING
1.40 ECECTRONIC ENGINEERING
1.80 INOUST DESIGN & PLANY ENGR
190 CIVIL & FACILITVIES ENGINEERING
2400 PROJECT ENGINEERING
2,10 SYS ANALYSIS/CONF IS ENGR

2.0
20
5.0
240
1.0
1.0
1.0
3.3
1.0
2.0
0.5

3.0
1.0
0.3
1.0
0.9
1.0
1490
5.0
2.0

200040
1000.0
1000.0
1500.0
50040
100040
500.0
5000
2%0.0
23040

42000
1200.0
600.0
60040
69040
1200.0
1800.0
600.0
600.0
600.0
1R00.0
60000
60040
600,0

400.0
400.0
1000.0
40060
200690
20060
20060
70000
200.0
400.0
10040

17%0.0
350.0
175.0
330.0
174.0
35040
35040

1730,0
700.0

NAN
RAN
MAN
HAN
MAN
MAN
MAN
MAN
Eap

500

OAvYS
DAYS
DAYS
DAYS
0AYS
DAYS
DAYS
DAYS
DAYS

TESTOAYS

MAN
MAN
MAN
PAN
MAN
MAN
MAN
NAN
MAN
MAN
MAN
MAN
NAN
MAN

MAN
MAN
MAN
MAN
RMAN
MAN
RAMN
MAN
MAN
HAN
MAN

HAN
NAN
MAN
MAN
HAN
NAN
MAN
MAN
BAN

400

0AYS
0AYS
0AYS
DAYS
OAYS
DAYS
DAYS
0AYS
OAYS
DAYS
DAYS
DAYS
DAYS
DAYS

209

0AYS
OAYS
0AYS
oAY3
0AYS
0AYS
DAYS
DAYS
DAYS
DAYS
DAYS

350

DAYS
DAY3
DAYVS
OAYS
OAYS
DAYS
DAYS
DAYS
DAYS

26MARSY

15JANBO

13J4ANG0

15J4ANSO

22MARBD

12AU6081

a30CT80

SJusel

1-18€62-0810
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ACTIVITY DESCRIPTION OAILY
"0DE=0/FE RESOQURCE USAGE
R L L L R bl A L L 2 L L L D LA R AR L T Y P ALY R Y P Y L LR P Rl PR Y iR Yy P Y Y T XYY T YT TN T YT TY T Y 1)
2.20 REZQYS & SYS OEFINITION 1.0
2,50 SYSTEMS MANAGEMENT 140
2,60 HJMAN FACTORS & SIM ENGR 1.0
3.00 TVECHNICAL SUPPORT 2.0
3.10 ENGR AIDES, DRAFTING 1.0
3.20 CLERICALs GRAPNICS 1.0
10901017 FAB & TEST SAMPLES OF SHEEY CONO WATH COATINGS
1.00 TECHNOLOGY ENGINSERING 3.0
1410 MICHANICAL/STRUCT ENGINEERING 1.0
130 ELECTRIC POWER ENGINEERING 1.0
1.50 CHEMICAL/PROCESS ENGINEERING 140
3.00 TECHNICAL SupPPORT 2.0
3.10 ENGR AIDESe DRAFVING 1.0
3.40 MECHANICAL LAB TECHS 1.0
10901024 ANAL & TEST CONOUCTOR STRUCT SUPPORY
1.00 TECHNOLOGY ENGINEERING 4.0
110 MICHANICAL/STRUCT ENGINEERING 240
1.30 ELECTREC POWER ENGINEERING 1.0
1+60 PHYSICS TECHNOLOGY 1.0
3.00 TECHNICAL SUPPORT 2.0
3,40 MICHANICAL LAR TECHS 140
3.50 ELECTRICAL LAB TECHS 1.0
4,00 MANUFACTURING 140
4,10 MICH/STRUCT DEV SHOP 1.0
10902018 DEVEL & EMPLOY DEFAILED TRANSIENT ANAL MNDELS
1.00 TICHNOLOGY ENGINEERING 7.0
1.10 MICHANICAL/STRUCT ENGINECRING 1.0
130 ELECTRIC POWER ENGINEERING 5.0
1.60 PAYSICS TECHNOLOGY 1.0
1.70 MATR & SOFTWARE ENGINEERING 2,0
2,00 PROJECT ENGINEERING 2.0
2410 SYS ANALYSIS/COWFIG ENGR 140
2,50 SYSTEMS MANAGEMENT 1.0
10903018 DES ANAL & TEST HV INSULATORS & STANDOFFS
1.00 TVICHNOLOGY ENG INEERING 4.0
1010 MECHANICAL/STRUCT ENGINEERING 140
31.30 ELECTRIC POWER ENGINEERING 2.0
1.50 CHEMICAL/PROCESS ENGINEERING 1.0
3400 TECHNICAL SLPPORT 1.0
3.80 MICHANICAL LAB TECHS 1.0
4,00 MANUFACTURING 2.0
4410 MICH/STRUCT DEY SHOP 140
4,20 ELEC/ELECTRONIC DEV SHOP 1.0
10,00 SPECIAL FACILITIES 0%
10.20 SHALL COMH ENVIR CHAMBER 0.3
15904018 IDENTIFY ANAL €& TEST INSULATION NATLS

100 TVECHNOLOGY ENGINEERING 240

PAGE 26
L L L 2 4 1 ] oo L L 1 g -
TOTAL OUR STAKRTY FINLSH
USAGE
L L1 J -
350.3 MAN DAYS
3500 MAN DAYS
34900 MAN DAYS
700.0 MAN OAYS
3300 MAN DAYS
3300 MAN DAYS
500 13JANB0 13JAN02
150040 MAN DAYS
S0040 MAN DAYS
S00.0 MAN DAYS
500.0 MAN DAYJ
1000.0 MAN DAYS
90040 MAN OAYS
S00.0 MAN DAYS
300 14JANB2 anared
120040 MAN OAYS
600.,0 MAN DAYVS
300.0 WAN OAYS
300.0 MAN DAYS
600.0 MAN DAYS
300.0 MAN DAYS
300.0 MAN DAYS
3000 MAN DAYS
300.0 MAN DAYS
500 15JANBD 13JANS2
3300.0 MAN DAYS
3500.0 MAN NAYS
13000 MAN DAYS
5000 MAN DAYS
10000 NAN OAYS
10000 MAN DAYS
S00+0 MAN OAYS
50040 MAN DAYS
3%0 AJUNSE 20cTe1
1400.0 MAN DAYS
330.0 MAN DAYS
TU00+0 MAN DAYS
350.,0 MAN DAYS
39500 MAN UAYS
350.0 MAN DAYS
700.0 NMAN DAYS
3300 MAN DAYS
3500 MAN OAYS
173.0 €aQP DAYS
173.0 TVESTOAYS
700 15JANSO aocre2
1400,0 MAN DAYS

e

1-19662-0
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ACTIVITY
MO0DE=0/FE
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PR TIMOATOE S RN SN UBE NP SRR NA NN RCPTOERANR ' FSECRPINANGCETIRNURE~AD IV DES PHITTRCROTOPERNRTCTONENDOCOO NEOYUCRNIVOEARNP OO aDE 0

TOVAL
usase

DUR

SYARY FINISH

PAGE 27
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18905018

10905028

10903038

18903048

10906018

DESCRIPTYION OAILY
RESOURCE HSAGE
1.10 MECHANICAL/STRUCY ENGINEERING 1.0
130 ELECTRIC POMER ENGINEERING 0.3
150 CHEMICAL/PROCESS ENGINEERING 03
3.00 TVECHNICAL SUPPORY 1.0
Je40 MICHANICAL LAB TECHS 0%
3«50 ELECTRICAL LAB TECHS 0.9
.00 MANUFACTURING 03
A.20 ELEC/ELECTRONIC DEV SHOP 0.5

10,00 SPECTAL FACILITIES 0.9
10420 SMALL COMB ENVIR CHAMAGER %
OESIGN LIGHTWEIGHY LIQ CCOL XFORMERS
100 TICHNOLOGY ENGINEELRING 3.9
110 MICHANICAL/STRUCT ENGINEERING 1.0
1¢30 ELECTRIC POWER ENGINEERING 240
140 ELECYRONIC ENGINEERING 0.9
3«00 TVECHNI{CAL SUPPORY 1.0
JelD ENVGR AJDESe ORAFTING 0.3
3e¢20 CLERICALe GRAPKICS 0.9
TEST LIGHIWELIGHT LIQUID COOLED TRANSFORMERS
1400 TECHNOLOGY ENGINEERING 2.0
1410 MECHANICAL/STRUCT ENGINECRING 1.0
130 ELECTRIC POMER ENGINEERING 1.0
3400 TVICLHNICAL SUPPORT 3.0
Jel0 ENGA AIDESy DRAFTING 1.0
340 MICHANICAL LAB TECHS 1.0
3.50 ELECTRICAL LAB TECHS 1.0
4.00 MANUFACTURING 1.0
%420 ELEC/ELECTRONIC DEV SHOP le0
PERZORM sSUBSYS DES STUOY OF PUR PROCESSORS
1.00 TICHNOLOGY ENGINEERING S0
110 HMECHANICAL/STRUCT ENGINEERING 1.0
130 ELECTRIC POWER ENGINEERING 2.0
140 ELECTRONIC ENGINEERING 0.9
1.60 PHYSICS TECHNOLOGY 0.3
3«00 TVICHNICAL SUPPORT 1.0
3610 EVGR AIOESe DRAFTING 0.9
3:20 CLERICALe GRAPHICS 0.8
PERFORM DESIGN STUOY OF SPLITY PROC & Ar DISTR
1400 TYICrNQLOGY ENGINELRING 3¢%
1010 MECHANICAL/STRUCY ENGINEERING 1.0
130 ELECTRIC POMER ENGINEERING 2.0
1e40 ELECTRONIC ENGINEERING 0.3
3.00 TVICHNICAL SUPPORY 1.0
3.10 ENGR AIOES, URAFTING 0.3
320 CLERICAL» GRAPHICS 0.9

DESIGN ¢ ANALYZE CIRCUIT BREAKERS
100 TECHNOLOGY ENGINCERING

4.0

70040
3530.0
35040
70040
350.0
350.0
330.0
335040
330.0
39040

70040
20040
400.90
100.0
20040
10040
100.0

9000
45040
450.90
13%0.0
45040
430.0
4%0.0
4350.0
430.0

800.0
200.0
400.0
100.0
100.0
200.0
100.0
20040

700.0
200.0
400.0
100.0
20040
100.,0
100.90

800.0

MAN
MAN
MAN
MAN
MAN
HAN
MAN
MAN
€apP

0AYS
DAYS
0AYS
DAYS
DAYS
DAYS
DAYS
DAYS
Days

YESTDAYS

MAN
MAN
MAN
RAN
MAN
MAN
RAN

MAN
MAN
MAN
NAN
MAN
HAN
MAN
MAN
MAN

MAN
RAN
HAN
MAN
MAN
MAN
MAN
MAN

KAN
MAN
MAN
NAN
HAN
MAN
BAN

RAN

200

DAYS
DAYS
DAYS
[ 7.3 2
0AYS
OAYS
DAYS

430

DAYS
OAYS
DAYS
0AYS
OAYS
0AYS
DAYS
DAYS
0AYS

200

DAYS
DAYS
OAYS
DAYS
DAYS
OAYS
DAYS
DAYS

200

DAYS
DAYS
0AYS
DAYS
0aYs
DAYS
DAYS

200
OAYS

15JANGO 230Cv80

280Cv80 110882

AJUNSG  23MARDL

240CT80 12AUc81

13JAN00 230Cvee

1-18€52-0810
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FINISH
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ACTIVITY DESCRIPTY ION
NODE=O/FE RESOURCE
1,16 MECHANICAL/STRUCT ENGINCERING
130 ELECTRIC POMER ENGINEERING
1e40 ELECTRONIC ENGINEERING
Le6C PHYSICS TECHNOLOGY
300 TIZCHNICAL SUPPORT
3.10 ENGR AJDESy DRAFTING
3«20 CLERICALe GRAPHICS
10906028 FAB & TEST PROMISING CKV BRKR DESIGNS
1402 TECHNOLOGY ENG INEERING
1410 MICHANTCAL/STRUCY ENGINEERING
130 ELECTRTT PONER ENGINEERING
1.40 ELELCTZONIC ENGINEERING
1469 FHYSICS TECHNOLOGY
2400 PROJECT ENGINEERING
2410 SYS ANALYSIS/CONFIG ENGR
2+40 SYSTEMS TEST ENGR
2450 SYSTEMS MANAGEMENTY
5.00 TICHNICAL SUPPORY
310 EVGR AIDESe DRAFTING
340 MNICHANICAL LAH TECHS
Je50 ELECYRICAL LAB TECHS
4.00 MANUFACTURING
4.10 MICH/STRUCY DEYV SHOP
4420 ELEC/ELECTYRONIC DEV SHOP
10907018 ANAL & STMULATE €Ml & ROO PYR SYS DESISNS
100 TICHNOLOGY ENG INEERING
130 ELECTRIC POWER ENGINEERING
1440 ELECTRONIC ENGINEERING
1e¢70 MATH & SOFTWARE ENGINEERING
3.00 TVECHNICAL SUPPORY
310 EVGR AIDES, ODRAFTING
5420 CLERICAL, GRAPHICS
10908018 LIFE & VAC VEST HV SLIPRING TECH
1,00 TJECHNOLOGY ENGINEERING
1410 MZCHANICAL/STRUCT ENGINEERINS
1430 ELECTRIC POWER ENGINEERING
1.50 CHEMICAL/PROCESS ENGINEERING
3400 TECHNICAL SUPPORTY
Je840 MICHANICAL LAB TECHS
4.00 MANUFACTURING
4.10 MICH/STRUCT DEV SHOP
4.20 ELEC/ELECTRONIC DEW SHOP
10.00 SPECIAL FACILIVIES
10020 SHALL COMH ENVIR CHAMBER
11001019 REVIEW & ANAL S/7C CHARGING EFFECTS
100 TECHNOLOGY ENGINEERING
130 ELECTVYRIC POWER ENGINEERING
1.60 PHYSICS VECHNOLOGY

1.0
200
De%
0.5
1.0
0eS
0.3

75
240
4.0
1.0
0.9
4.0
1.0
2.0
1.0
9.0
1.0
2.0
2.0
6.0
2.0
4,0

6e0
2.0
240
2.0
2.0
1.0
1.0

4.0
1.0
2.0
1.0
1.0
1.0
240
1.0
1.0
0.9
0.3

3.9
0.3
2.0

200.0
40000
1000
100.0
200.0
100.0
10040

3000.0
80040
1600.0
400.3
200,.0
1600.0
400.0
800.0
400.0
2000.0
40040
80040
800.0
2400.0
800.0
1600.0

2400.0
80N.0
800.0
800.0
800.0
400,90
400,0

3200.90
800.0
1600.7
83069
800.0
80040
1600.,0
80040
800.0
400.0
400.0

175%0.0
2%0.0
1000,.0

NAN
MAN
MAN
HAN
MAN
BAN
MAN

MAN
MAN
MAN
MAN
NAN
MAN
NAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
NAN
MAN
MAN
MAN
MAN
MAN

MAN
NAN
MAN
MAN
MAN
Man
MAN
MAN
MAN
gar

DAYS
DAYS
UAYS
OAYS
DAYS
DAYS
DAYS

400

DAYS
DAYS
OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
0AYS
OAYS
DAYS
OAYS
DAYS

400

OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS

800

OAYS
0AYS
OAYS
DAYS
DAYS
0AYS
OAYS
DAYS
DAYS
OAYS

TESTOAYS

NAN
MAN
HAN

sS00

DAYS
OAYS
DAYS

250CT020

15JANSO

13JANBD

15JAN00

2JUNn82

12AU681

130AM82

1-18€5¢-081 0
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11001029

11003010

11006019

11004029

SORY NODE.
DESCRIPTION DAILY
RESOURCE USAGE
1.70 MATH & SOFTWARE ENGINEERING 1.0
2,00 PROJECT ENGINEERING 1.0
2410 SYS ANALYSIS/CONFI6 ENGR 1.0
3.00 TECHNICAL SUPPORY 1.0
3«20 CLERICALs GRAPHICS 1.0
CONDICT CHAMBER TVESTS OF S/C CHARGING
1.00 TICHNOLOGY ENGINEERING 3.0
1.10 HMICHANICAL/STRUCT ENGINEERING 1.0
130 ELECIRIC POWER ENGINEERING 1.0
1460 PHYSICS TECHNOLOGY 1.0
300 TICHNICAL SUPPORT Je0
3.10 ENGR AIDESs DRAFTING 1.0
3440 MECHANTICAL LAB TECHS 1.0
3,50 ELECTRICAL LAB TECHS 1.0
4.00 MHANUFACTURING 2.0
4.10 MICH/STRUCT OEV SHOP 1.0
4,20 ELEC/ELECTRONIC OtV SHOP 1.0
10.00 SPECIAL FACILITIES 0.9
10.30 LARGEZ COMH ENVIR CHAMBER 0.3
ANALYZE MAGNEVIC FIELD & TORQUE EFFECYS
100 TECHNOLOGY ENGINEERING 3.9
1.30 ELECTRIC POWER ENGINEERING 0.3
1.60 PAYSICS TECHNOLOGY 2.0
1e70 MATH & SOFTWARE ENGINEERING 1.0
2,00 PAOCJECT ENGINEERING 1.0
2010 SVYS ANALYSIS/CONFIG ENGR 1.0
3400 TICHNICAL SUPPORY 1.0
3.20 CLERICALs GRAPHICS 1.0
ANALYZ2E SPACE PLASMA EFFECTS
100 TVICHNOLOGY ENGINEERING Je5
1.30 ELECYRIC POWER ENGINSERING 0.9
1.60 PHYSICS TECHNOLOGY 2.0
170 MATH & SOFTWARE ENCINEERING 1.0
2.00 PROJECT ENGINEERING 1.0
2.10 SYS ANALYSIS/CONFIG ENGR 1.0
3.00 TECHNICAL SUPPORY 1.0
Je20 CLERICALy GRAPHICS 1.0
CONDUCT ANALYTICAL ASSESSMY OF THRUSTER EFFECTS
1,00 TICHNOLOGY ENGINEERINS 3¢9
130 ELECTRIC POMER ENGINEERING 0.9
1¢60 PHYSICS TECHNOLOGY 240
1,70 MATH & SOFTWARE ENGINEERING 1.0
2.00 PROJECT ENGINEERING 1.0
210 SYS ANALYSIS/CONFIG ENGR 1.0
3.00 TECHNLICAL SUPPORY 1.0
3.20 CLERICALs GRAPHICS 1.0

11101018

CONDUCT SILICON TECHNOLOGY ASSESSMENTY

500.0
50L .0
500.0
50000
500.0

60040
200.0
200.0
200,40
60040
200,.0
200.0
20000
400.0
200.0
200.0
103 .0
100.0

1050.0
150.0
600.0
300.0
300.0
300.0
300.0
300,0

1030.0
150.0
600.0
300.0
300.0
30040
300.0
300.0

262%.0
371%.0
1900.0
750.0
750.0
750.0
790.0
730.0

MAN
MAN
MAN
MAN
MAN

MAN
HAN
MAN
MAN
HAN
MAN
MAN
MAN
MAN
MAN
MAN
Eap

DAYS
DAYS
DAYS
DAYS
DAYS

200

DAYS
DAYS
DAYS
DAYS
DAYS
OAYS
DAYS
OAYS
DAYS
OAYS
OAYS
DAYS

JESTODAYS

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
BAN
MAN
MAN
MAN
MAN
MAN
MAN

390

DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS

300

DAYS
DAYS
DAYS
DAYS
DAYS
OAYS
DAYS
DAYS

730

DAYS
DAYS
CAYS3
DAYS
DAYS
OAYS
OAYS
DAYS

60

14JANS2

15JANBO

13JANSGO

26NARSL

28N0AYSS

210CV82

23MAREL

25NAR01

a4augas

1-18€6¢-0810
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ACTIVITY
MODE=Q/FE

11191028

11101035

11102019

11102028

11102038

SORTY NOOE. .

0ESCRIPTYION DAILY
RESOURCE USAGE
1,00 TICHNOLOGY ENGINZERING 1.0
1430 ELECTRIC POMER ENGINETRING 1.0
2400 PROJECT ENGINEERING 4.0
2410 SYS ANALYSIS/CONFIG ENGR 240
220 REQYS & SYS DEFINITION 1.0
2450 SYSTENS MANAGEMENY 1.0
CONDUCT GALLTIUM TECHNOLOGY ASSESSMENT
200 TECHNOLOGY ENGINEERING 1.0
138 ELECTRIC POWER ENGINEERING 1.0
2.00 PROJECT ENGINEERING 4.0
2410 SYS ANALYSIS/CONFIG ENGR 2.0
2420 R:IQTS & SYS DEFINITION 1.0
250 SYSTEMS MANAGEMENT 1.0
EVAL & ASSESS BENEFITS & TECH READINESS
200 TZCHNOLOGY ENGINEERING 1.0
1430 ELECTRIC POWER ENGINEERING 1.0
200 PROJECT ENGINEERING 4.0
2+10 SYS ANALYSIS/CONFIG ENGR 2.0
2420 REQTS € SYS DEFINIVICN 1.0
2450 SYSTEMS MANAGEMCNY 1.0
DESIGN & SYS ANALYSIS OF THERMAL ENGINE 3PSS
1.00 TICHNOLOGY ENGINEERINS 2.0
110 NICHANICAL/STRUCT ENGINEERING 1.0
170 MATH & SOFTWARE ENGINEERING 1.0
2.00 PIOJECT ENGINEERING 1.0
2010 SYS ANALYSIS/CONFIG ENGR 1.0
300 TECHNICAL SUPPORT 1.5
3410 ENGR AIDESy ORAFVING 1.0
3420 CLERICALy GRAPHICS 0.5
1000 SPECIAL FACILITIES 0.0
1010 LARGE SCALE COMPUTER 0.0
THERMAL ENGINE ASSESSMENTY
1,00 TEICHNOLOGY ENGINFERINS 2.0
1410 MICHANICAL/SYRUCT ENGINEERING 1.0
1«70 MATH & SOFTWHARE ENGINEERING 1.0
2.00 PROJECT ENGINEERING 1.0
2010 SYS ANALYSIS/CONFIG ENGR 1.0
300 TECHNICAL SUPPORY 1.3
310 ENGR AIDESes DRAFTINS 1.0
3020 CLERICALs GRAPNICS 0%
1000 SPECIAL FACILITIES 0.0
10,10 LARGE SCALE COMPUTER 0.0
THEAMAL/FLUID SYSTENS OVERALL ASSESSHENTY
100 TSCHNOLOGY ENGINEERING 2.0
1420 MICHANICAL/STRUCT ENGINEERING 1.8
1.70 MATH & SOFTUARE ENGINEERINS 1.0
200 PROJECT ENGINEERIMNG 1.4

PAGE 30
on L 2 1 T ) L . 1 11 _ ]
TOTAL DUR  STARY FINISH
USAGE
- - e L L 1 3 <> L]
60.0 MAN DAYS
60«0 MAN DAYS
20040 MAN DAYS
1200 MAN OAYS
60.0 MAN DAYS
60.0 MAN DAYS
60 28RAY8S 21AUG8Y
60«0 MNAN DAYS
600 MAN DAYS
2840.0 MAN DAYS
1200 MAN DAYS
600 MAN DAYS
60.0 MAN OAYS
60  28MAVSS  21AUGES
6060 MAN DAYS
60.0 MAN DAYS
240.0 MAN DAYS
120.0 MAN DAYS
600 MAN DAYS
60¢0 MAN DAYS
300  1SJANSO  Z3MARS1
6000 MAN DAYS
3000 MAN DAYS
300.0 MAN DAYS
300.0 MAN DAYS
3000 MAN DAYS
450.0 MAN OAYS
3000 MAN DAYS
150.0 MAN DAYS
3.0 EQP DAYS
3.0 MACH DAY
100 10AUGSE  TJANES
200.0 MAN OAYS
100.0 MAN DAYVS
1000 MAN DAYS
1000 MAN DAYSY
1000 MAN DAYS
1500 MAN DAYS
100.0 MAN DAYS
90.0 MAN DAYS
1«3 EQP DAYS
140 MACH DAY
150  BJANSS  TAUGES
300.0 MAN DAYS
1500 MAN DAYS
1503 MAN OAYS
1500 MNAN UAVS

1-18€62-0810
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11103019

11103029

£1103938

11104018

11104028

SORTY NODES

DESCRIPTION
RESOURCE

2010 SYS ANALYSIS/CONFI6 ENGR

300 TSCHNICAL SUPPORY

Je1d ENGR ATIOESy ORAFTING

3.20 CLERICAL,y GRAPHICS
10,00 SPECIAL FACILITIES
1010 LARGE SCALE COMPUTER

EVALUATE POWER XMSN TECH IN SYS STUDIES
1.00 TZCHNOLOGY ENGINZIERING
110 MECHANICAL/STRUCT ENGINEERING
1«30 ELECTRIC POMER ENGINEERING
1«40 ELECTRONIC ENGINEERINS
2000 PROJECT ENGINEERING
2410 SYS ANALYSIS/CONFIG ENGR
3400 TICHNICAL SUPPORT
3.10 ENGR AIDESs DRAFTING
3«20 CLERICALy GRAPHICS

ASSZSS & COMPARE POMER XMNSN TECH
1.00 TECHNOLOGY ENGINEERINS
1e10 MECHANICAL/STRUCT ENGINEERING
130 ELECTRIC POUER ENGINEERING
1440 ELECTRONIC ENGINEERING
2400 PROJECT ENGINEERING
2¢10 SYS ANALYSIS/CONFIG ENGR
3«00 TICHNICAL SUPPURY
Je10 ENGR AJDESe ORAFVING
3020 CLERICALy GRAPHICS

TRADE OFF MPTS EFFy MASSe RELIABy EVC
1,08 TICHNOLOGY ENGINEERING
1e40 ELECTRONIC ENGINEERING
170 MATH & SOFTWARE ENGINEERING
2400 PRIOJECT ENGINEERING
210 SYS ANALYSIS/CONF IG ENGR
2420 REQTS & SYS DEFINIIION
3,00 TICHNICAL SUPPORT
J.10 ENGR AIOES, DRAFTING
320 CLERICAL, GRAPHICS

ASSZSS STRUCTURES TECNOLOGY
1400 TECHNOLOGY ENGINEERING
1210 MECHANICAL/STRUCT ENGINEERING
200 PROJECT ENGINEERING
210 SYS ANALYSIS/CONFIG ENGR
250 SVYSTEMS MANAGEMENT
3400 VYECHNICAL SUPPORT
3420 CLERICAL, GRAPHICS

PERZORM DETAILED STRUC DESIGN & TRADEOFF
1.00 TECHNOLOGY ENG INEERING
1e10 KECHANICAL/STRUCT ENGINEERING

DAILY YOTVAL OUR STARY
USAGE USAGE
1.0 15040 MAN DAYS
1% 2250 MAN DAYS
1.0 1500 HMAN DAYS
0e5 7350 MAN DAYS
0.0 15 EQP DAYS
0.0 1«5 HACH DAY
750 23MARB3
T.0 5250.0 MAN DAYS
2.0 13500.0 MAN DAYS
20 1500.0 MAN OAYS
3.0 2250.0 MAN DAYS
2.0 1500.0 MAN DAYS
240 150040 M*N DAYS
20 150060 MAN DAYS
1.0 7500 MAN DAYS
le0 7500 MAN DAYS
60 BJANSE
76 420.0 MAN DAYS
2.0 1200 MAN OAYS
2.0 1200 MAN DAYS
30 18040 MAN DAYS
240 1200 MAN DAYS
240 1200 MAN DAYS
240 120.0 MAN OAYS
1.0 600 MAN DAYS
1.0 600 MAM DAYS
200 12JAN83
L P 800.0 MAN DAYS
3.0 60060 MAN DAYS
1.0 2000 MAN DAYS
4.0 8000 MAN DAYS
260 400.0 MAN DAYS
240 400.0 MAN DAYS
2.0 400e0 MAN DAYS
1.0 2000 WMAN DAYS
1.0 20000 MAN DAYS
60 240CT83
1.9 6000 MAN DAYS
10 60«0 MAN OAYS
3.0 1800 MAN DAYS
240 1200 MAN DAYS
1.0 60.0 MAN DAYS
0S5 300 MAN DAYS
0.9 30.0 MAN DAYS
250 15JANSO
260 5000 NAN DAYS
240 5000 ™MAN DAYS

PAGE 31
FENISH

1APRSE

210CT783

20JAN6S

1vJANS1

1-18€52-0810



8

P L Y P P L P R L PR LY L Y PR R L PRI L R LY YR LR P L L L LY L Y Y

ACTIVITY
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SORY

DESCRIPTYION
RESOQURCE

NODE.

PAGE 32

DAILY
USAGE

TOTAL
USAGE

OUR

START

FINISH
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1110+9%:8

11105018

11105028

11106018

11166028

11106038

2.00 PROJECTY ENGINEERING

2410 SYS ANALYSIS/CONFIG ENGR
J.00 TEZCHNICAL SUPPORY

3410 ENGR AIDESe DRAFTING
3.20 CLERICALs GRAPHICS

1.0
1.0
15
140
05

ANAL & EVAL ALTERNATE MECH/ELEC ROTARY JOINTS

110 TICHNOLOGY ENGINEERING

1.10 MICHANICAL/STRUCY ENGINEERING
2.00 PROJECT ENGINEERING

2410 SYS ANALYSIS/CONFIG ENGi

3+00 TECHNICAL SUPPORT

J.10 EVGR AIDESe DRAFTING

SEY DESIGN ALLOWABLES & OTHER CRITERIA
1,00 TICHNOLOGY ENGINCERING
1410 MECHANICAL/STRUCT ENGINEEREINS
2,00 PROJECT ENGINEERING
2410 SVYS ANALYSIS/CONFIG ENGR
2.50 SVYSTEMS MANAGEMENT

ASSESS MATERIALS TECHNOLOGIES
100 TZICHNOLOGY ENGINEERING
1.10 MECHANICAL/SYRUCT ENGINEERING
2,00 PROJECT ENGINEERING
2410 SYS ANALYSIS/CONFIG ENGR
2,50 SYSTEMS MANAGEMENT
J+00 TECHNICAL SUPPORT
Je20 CLERICALe GRAPHICS

2.0
2.0
2.0
240
1.0
1.0

2.0
20
240
1.0
1.6

1.0
1.0
240
1.0
1.0
09
BeS

ANALYZE APPLICAYION OF FLY CON TECH TO SYSTEM

1.0 TVICHNOLOGY ENG INEERING

120 ACRO/PERFORMANCE ENGINEERING
2400 PROJECT ENGINEERING

2410 SYS ANALYSIS/CONFIG ENGR
2420 REQTS & SVYS DEFINITION

2.50 SYSTEMS MANAGEMENT

ASSESS FLIGHT CONTROL TECHNOLOGLES
100 TECHNOLOGY ENGINEERING
120 AERC/PERFORMANCE ENGINEERING
2.00 FI.OJECT ENGINEERING
2410 SYS ANALYSIS/CONFIG ENGR
2420 RIQTS & SYS DEFINITION
2450 SYSTEMS MANAGEMENT

ANALYZE & ASSESS DATA MGMT TECHNOLOGIES
1,00 TECHNOLOGY ENGINEERING
1,40 ELECTRONIC ENGINEERING
170 MATH & SOFTUARE ENGINEERING
2.00 PROJECT ENGINEERING
2.4C SYS ANALYSIS/CONFIG ENGR

1.0
1.0
3.0
le0
1.0
1.0

1.0
1.0
3.0
1.0
1.0
1.0

240
1.0
le0
2.0
1.0

2500
250.0
375.0
250.0
125.0

400.0
400.0
400.0
400.0
200.0
200.0

200.0
20040
20040
100.0
100.0

200.0
200.8
40040
200.0
200.0
109.0
100.0

200.0
200.0
600.0
20040
200.0
20040

60.0
60+8
180.0
6040
60.0
60.0

400.0
10,0
200.0
400,0
200,00

MAN
NAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN

KAN
MAN
MAN
MAN
MAN
PAN

MAN
MAN
MAN
MAN
LLL
MAN

MAN
MAN
MAN
MAN
MAN

DAYS
DAYS
DAYS
OAYS
DAYS

200

DAYS
DAYS
OAYS
DAYS
DAYS
OAYS

100

DAYS
DAYS
DAYS
DAYS
DAYS

200

OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS

200

DAYS
DAYS
DAYS
DAYS
DAYS
DAYS

60
DAYS
DAYS
DAYVS
DAYS
DAYS
oAYS

200

DAYS
DAYS
DAYS
DAYS
DAYS

240CT80

1lJANEe

8JANESS

26NARSL

220CT82

14JANB2

12AUG61

2INAV S

1moCcTes

13JANS2

23JANB3

aocre2

1-18£62-0810
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ACTIVITY
NODE=0/FE

RESO

SORY NODE S

MO IPPRTW BN PTHDVO RN ABG DN GO e R e s v

TOTAL
USAGE

DUR

STARY

PASE 33

FINISH

PP A PP RS B R PR RO NN O AARNORTRYG TS RIER PP P INEO ORI EENABRBN VAP NNORE N PIPOTRNENRNECDN S ANDCI SISO RR GO T RPO P UR® GO N0 &S S NEDEPNES ST

11106048

11107018

1113708

11108018

11108028

2450
3.90
Je20

1.00
110
120
1.40
1.70
2400
2410
3.00
3.0
J.20

1.00
1.10
180
200
2.10
3«00
3.20

1.00
1.19
Le80
2.00
2.10
2.20
24690
3.00
Je10
3.20

1.00
110
1.20
1.30
1+46
2.00
210
2.20
2459
3,00
3610
J.20

DESCRIPTYIiION OAILY
URCE USAGE
SYSTEMS MANAGEMENT 1.0
TICHNICAL SUPPORY 1.0
CLERICALes GRAPHICS 1.0
PERF INTEG STRUCT/CONTROLS/DATA STUDY
TECHNOLOGY ENGINEERING 8.0
MZICHANICAL/STRUCT ENGINEERING 2.0
AZRO/PERFORMANCE ENG INEERING 2.0
ELECTRONIC ENGINEERING 2.0
MATH & SCFTWARE ENGINEERING 2.0
PROJECT ENGINEERING 1.0
SYS ANALYSIS/CONFIG ENGR 1.0
TICHNICAL SUPPORY Se0
ENGR AIDESe ORAFTING 240
CLERICAL+ GRAPHICS 1.0
PERFORM SPACE CONSTR SYSTEMS ANALYSES & EVAL
TECHNOLOGY ENGINZERING 2.0
MECHANICAL/STRUCT ENGINEERING " 1.0
INOUST OESIGN & PULANT ENGR 1.0
PROJECT ENGINEERING 2.0
SYS ANALYSISZCONFIG ENGR 2.0
TECHNICAL SUPPORT 1.0
CLERICALs GRAPHICS 1.0
CONDUCT INVEGRATED SPACE CONSTRUCTION ANAL
TICHNOLOGY ENGINCERING 3.0
MZCHANTICAL/STRUCT ENGINEERING 2.0
IVOUST DESIGN & PLANT ENGR 1.0
PROJECT ENGINEERING Se0
SVYS ANALYSIS/CONF I6 ENGR 2.0
REOYS & SYS DEFINIVION 1.0
HJMAN FACTORS & SIM ENGR 240
FTZCHNICAL SUPPORY 2.0
ENGR AJOESy DRAFTINS 1.0
CLERICALy GRAPHICS 1.0
CONDUCT INTEGRATVED SPACE TRANSPORT ANALYSIS
TICHNOLOGY ENGINEERING 5.5
MICHANICAL/STRUCT EVGINEERING 3.0
ASRI/PERFORMANCE ENGINEERING 1.0
ELECTRIC POWER ENGINEERING 0.5
ELECTRONIC ENGINEERING 1.0
PROJECT ENGINEERING 8.0
SYS ANALYSIS/CONFIG ENGR 2.0
REQTS & SYS DEF NITION 1.0
SYSTEMS MANAGEMENT 1.0
TZICHNICAL SUPPQRY 5.0
ENGR AIDESy ORAFTING 1.0
CLERICALs GRAPHICS 2.n

CONOUCT SPACE TRANSPURT TECHNOLOGY & DESIGN ASSE

200.0
200.0
200.0

2800.0
700.0
70040
70G.0
709.0
35).0
3%0.0

10350.0
700.0
350.0

400.,0
2000
200.0
400 <0
400.0
200.0
2000

1030.0
7000
35040

175040
700.0
350.0
7001
7000
350.0
350.0

192%5.0
105040
350.0
175.0
350.0
1800.0
700.0
3500
35040
1050.0
35040
700.0

MAN
MAN
MAN

MAN
HAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
NAN
MAN
PAN
MAN
MAN
HAN
MAN
MAN

MAN
HAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
L LL]

DAYVS
DAYS
DAYS

350

DAYS
DAYS
0AYS
DAYS
0AYS
OAYS
OAYS
DAYS
DAYS
DAYS

200

DAYS
DAYS
OAYS
DAYS
DAYS
0AYS
0AYS

350

DAYS
DAYS
OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
OAYSs

-0

UAYS
DAYS
DAYS
DAYS
OAYS
DAYS
DAYS
0AYS
DAYS
DAYS
DAYS
0AYS

60

240cCT80

31MAY84

3Jun82

23MARS3

104UGse

0NARS2

18MARSS

20CT83

FAUGSS

1N0Vae

1-18€62-0810
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ACTIVITY
MOCE=0/FE

SORY NOOE.

TOTAL
USAGE

STARY

PAGF 34
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t1109018

11199028

111 9038

11110029

DESCRI?” 10N DAILY
RESQURCF USAGE
1400 TVYECHNOLUGY ENGINEERING 3.5
1410 MECHANT_AL/STRUCT ENGINEERING 3.0
120 AZRIU/PERFORMANCE ENGINEERING 1.0
130 ELECTRIC POMER ENGINEERING Q0e5
1,40 ELECTROMNIC ENGINEERING 1.0
2.00 PRROJECT ENGINEERING 4.0
2.10 SYS ANALYSIS/CONFIG ENGR 240
2.20 REQTS & SYS DEFINIFION 1.0
2.50 SYSTEMS MANAGEMENT 1«0
3400 TICHNICAL SUPPORT 340
3410 ENGR AIDESs ORAFYINS 1.0
3.20 CLERICAL,s GRAPHICS 2.0

CONDUCT INTEGRATED DESIGN OF PUR PROC & DISTR
1«00 VICa40LOGY ENGINCERIMS 5.0
1410 HMICHANICAL/STRLUCY ENGINEFRING 2.0
130 ELECTRIC POMER ENGINEERING 240
140 ELECTRONIC ENGINEERING 1.0
2400 PROJECT ENGINEERING 4.0
2410 SYS ANALYSIS/CONFIG ENGR 249
2428 RIQTS & SYS DEFINIVION 1.0
250 SYSTEMS MANAGEMENT 1.0
3407 TECHNICAL SUPPORY 2.0
310 EVGR AIDESe DRAFTING 1.0
3.20 CLERICAL s GRAPHICS 1.0

ASSTSS POWER PROC & DISTR YECHNOLOGIES
100 TZCHNOLOGY ENGINZERING Se0
1.10 MITHANICAL/STRUCY ENGINEERING 2.0
1,30 ELECTRIC POWER ENGINEERIMG 2.0
1.4¢ ELECTRONIC ENGINEERING 1.0
200 PROJFCT ENGINEERING 4.0
2.10 SYS ANALYSIS/CONFIG ENGR 200
220 REQYS & SYS DEFINITION 1.0
250 SYSTEMS MANAGEMENT 1.0
3«00 TFICHNICAL SUPPORT 2.0
3.10 ENGP AIDESe DRAFTING 1.0
320 CLERICALs GRAPHICS 1.0

CONDUCT IMTEGRATED POWER SYS TRANS ANAL
1400 TECHNOLOGY ENG INEERING Se0
1.350 E.ECTRIC POWER ENGINEERING 2.0
1.60 PHYSICS TECHNOLOGY 1.0
1.70 MATH & SOFTUARE ENGINEERING 2.0
2.00 PROJVECT ENGINEERING 1.0
2410 SYS ANALYSIS/CONFIG EKGR 1.0
3.00 TITHNICAL SUPPORY 2.0
3«10 ENGR AIDESe ORAFYING 1.0
3«20 CLERICALy GRAPHICS 1.0

ANAL Y2E SPACE ENVIR EFFECTS ON SPS DES
led0 TICHNOLOGY ENGINEERING 3.5

330.0
180.0
600
3040
60,0
20040
12060
60.0
60.0
180,0
60.0
120.0

1250.0
50040
500.0
235040

1000.0
500,90
25040
250.0
500.0
250.0
250C.0

300.0
120.0
1200
60.0
240.0
1200
6040
60.0
120.0
60,0
60.0

1509.0
600.0
300.0
600.0
300.0
300.0
600.0
300.C
300.0

780.0

MAN
MAN
MAN
MAN
MAN
MAN
LLY]
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
RAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN

MAN

DAYS
DAYS
0AYS
DAYS
DAVS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS

250

DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS

60

DAYS
DAYS
DAYS
DAYS
OAYS
DAYS
0AYS
DAYS
CAYS
DAYS
DAYS

300

DAYS
DAYS
QAYS
DAYS
OAYS
OAYS
DAYS
DAYS
DAYS

200
OAYS

23MARES

21NARBY

18 JANS2

21KARSY

20RARSBS

13JUNSS

TJANSS

1-18£62-0810
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SORY NODE .

pDESCITIPTIOMN
RESOURCE

130 ELECTAIC POWER ENGINEERING
1.60 PHYSICS TECHNOLOGY

170 MATH & SOFYWARE ENGINEERING
2400 PROJECTT EMNGINEERING

2410 SYS ANALYSIS/CONF IS ENGR
3.00 TVICHNICAL SUPPORY

3.20 CLERICAL4y GRAPHICS

ASEISS SEVERITY OF SPACE ENVIR EFFECTS
100 TVYICHNOLOGY ENGINZERING
1430 ELECYRIC POWER ENGINEERING
1¢60 PHYSICS TECHNOLOGY
17C MATH & SOFTWARE INGINEERING
200 PROJECT ENGINEERING
2410 SYS ANALYSIS/CONFIG ENGR
3408 TECHNICAL SUPPORT
3.20 CLERICAL,» GRAPHICS

DAILY
USAGE

0%
2.0
1.0
1.0
1.0
10
1,0

3.9
09
240
1.0
1.0
1.0
1.0
1.0

MAINTAIN & UPFDATE REF & ALY DES IN SYS STUDIES

1.00 TICHNOLOGY ENG INEERING
1410 RECHANICAL/STRUCY ENGINEERING
130 ELECTRIC POWCR ENGINEERING
140 ELECTRONIC ENGINEERING
2.00 PROJECT ENGINEERING

2+.10 SYS ANALYSIS/CONFIG ENGR
2420 RIQTS & SYS DEFINITICH
2.50 SYSTEMS MANAGEMENT

3400 TECHNICAL SUPPORT

3410 E€EVGR AIDESe DRAFTING

3420 CLERICALs GRAPHKICS

ANALYZE SPS STARTLP & SHUTDOUN TRANSIENTS
1.00 TICHNOLOGY ENGINEERING
130 ELECTRIC POWER ENGINEERINS
1460 PAYSICS TECHNOLOGY
1,70 MATH & SOFTWARE ENGINEERING
2,00 PROJECT ENGINEERING
2410 SYS ANALYSIS/CONFIG ENGR
370 TiCHNICAL SUPPORT
3,10 ENGR AIDESs ORAFTING
3020 CLERICALy GRAPHICS

ANALYZE & €VAL SPS DEVEL FLIGHT PROJECTS
100 TICHNOLOGY ENGINEERING
1410 MICHANICAL/STRUCY ENGINEERING
1430 ELECTRIC POWER ENGINEERING
140 ELECTRONIC ENGINEERING
2.00 PROJECT ENGINEERING
2010 SYS ANALYSIS/CONFIG ENGR
2420 RIQTS & SYS ODEFINIVION
250 SYSTEMS WANAGEMENT
3-00 TVECHNICAL SUPPORY

43
200
0%
200
60
240
2.0
2.0
240
1.0
1.0

5.0
260
140
2.0
1.0
1.0
240
1.0
le0

L XY
2.0
0.5
2.0
6490
20
240
240
2.0

TOTAL
USAGE

100.0
400.0
200.0
200.0
20040
2000
200.0

2100
3040
12040
6040
6040
60.0
60,0
6040

6300.0
2800,.0

J00.C
2800.0
8400.0
2800,0
2800.0
2807.0
280440
14049.0
1400.0

1000.0
400.0
200.0
40040
200.0
200.0
400.0
20040
200.0

112%.0
500.0
12%.0
S$0C. U

1500.0
3¢0.0
300.0
300.0
$00.0

MAN
KAN
MAN
HAN
BAN
MAN
MAN

RAN
MAN
MAN
MAN
RAN
HAN
MAN
MAN

HAN
BAN
MAN
MAN
MAN
HAN
MAN
MAN
MAN
MAN
MAN

MAN
AAN
NAN
HAN
"N
Han
MAN
NAN
MAN

MAN
MAN
MAN
NAN
MAN
MAN
NAN
WAN
NAN

oLk

QAYS
DAYS
DAYS
NAYS
DAYS
OAYS
DAYS

60
OAYS
DAYS
0AYS
DAYS
OAYS
0AYS
oAl
DAYS

2400
DAYS
DAYS
DAYS
DAYS
DAYS
OAYC
DAYS
0AYS
DAYS
DAYS
DAYS

200

DAYS
0AYS
DAYS
DAYS
0AYS
DAYS
DA"'S
DAYS
DAYS

250

DAYS
OAYS
DAYS
OAYS
DAYS
DAYS
DAYS
DAYS
DAYS

LR TR L L R R P Y P R P R P L Y R DL D T L L P P Y PPN P T Y Y YT Y Py T % T Ty ¥ 1 P

PAGE ¥
STARY N 'sl:j:..
8JANES 1APRSS
15JAN8B0 TAUGES
15JAN80 230CT00
WJUNao 3Junal
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SORY

PASE 36

TR PR T YL PP P P L L LY R Y PR PP P L P LY P L R R P R R LY PR R P D LY L Lt L 2T P Y PP PR Y PNy PP Y Y PY YT Y YY)

ACYIVITY DESCRIPTION
MODE=O/FE AESOURCE
LI R L L R T LD L RELLEALEIIRET I LR YT AT RT3 Yy Y P Y 2Ty Y ll X 1)
3,10 EYGR AIDESes ORAFTING
3429 CLERICALs GRAPHICS
20302019 CONOUCY LAPATS PHASE @ STUDY
1409 TECHNOLOGY ENGEINEERING
1410 MICHANICAL/SIKUCT ENGINEERING
1.30 ELECTRIC POWER SNGINEERING
180 ELECTRONIC ENGINEERING
1.70 MAYH & SOFFVARE ENGINEERING
2400 PROJECT ENGINEERING
2.10 SYS ANALYSIS/CONFIG ENGR
2420 RIQTS & SYS DEFINITIOf
2.%50 SYSTEMS MANAGEMENT
3.00 TVICHNICAL SUPPORT
3,10 FNGR AIDESe DRAFTING
3.20 CLERICALy GRAPHICS
20302028 DESIGN LG APER PH CON TECH SATELLITE
1400 TECHNOLOGY E%GINEERING
110 M CHANICAL/3TRUCY ENGINEERING
1.30 ELECTRIC POWE'. ENGINEERING
1.40 ELECTRONIC ENGINEERING
1.60 PHYSICS VECHNOLOGY
1.70 MATH & SCFTWARE ENGINEERING
2.00 PROJECT ENGINEERING
210 SYS ANALYSIS/CONFIG ENGR
2.20 REQTS ¢ SYS DEFINIVION
2.30 CONFIGURATION MGMY
2450 SYSTEMS MANAGE MENT
3400 TICHNICAL SUPPORY
3410 ENGR AIDESy ORAFTING
3.20 CLERICALy GRAPHICS
3.30 COMPUTER OPERATIONS
10.00 SPECIAL FACILITIES
10410 LARGE SCALE CONPUTER
20302038 FABRICA . LG APER PH CON TECH SAY
1.00 TECHNOLOGY ENGINEERING
12230 MICHANJCAL/STRUCT ENGINEERING
2430 ELECTRIC POMEN ENGINEERING
1.40 ELCCYROMIC ENGINEERING
2000 PROJECT ENGINEERING
2,10 SYS ANALYS(S/CONFIG ENGR
2.20 REQTS €& SYS DEFINITION
2.30 CONFIGURATION WGHT
2030 SYSTEMS MANAGEMENY
4.00 MANUFACTURING
8.10 MICH/STRUCT DEV SHOP
4,29 ELEC/ELECTRONIC DEV SHOP
4.30 MICH/STRAUCT PRODUCTION SHOP
8.40 ELEC/ELECTRONIC PRODUCTION SHOP
4,58 SPECIALTY SHOP

NODE >

CAILY TOTAL
USAGE USAGE
1.0 2%0.0
1.0 29040
840 1600.0
240 400.0
2.0 40040
240 40060
2.0 40040
640 120040
2.0 400.0
240 400.0
2.0 40040
4.0 800,90
2.0 400.0
2.0 40040
34,0 20230.0
15.0 562%5.0
4.0 1900.0
2940 9379%.0
Y0 187%.0
540 187%.0
48,0 1650040
1040 37%0.0
1290 43500.0
12.0 450040
10.0 379040
19.0 712500
18,0 375040
7.0 262%.4
2.0 7500
0,0 T8
0.0 T3
2260 6600.0
9.0 2700 .0
3.0 900.0
10.0 3000.0
29,0 870040
3.0 1360.0
9.0 2700.90
%.0 1500.0
10.0 3000.0
119.0 35700.0
4,0 120040
S.0 1500.0
40.0 1200040
40.0 12001.0
10.9 3000.0

L]
NAN

NAN
MAN
BAN
MAN
MAN
RAN
MAN
MAN
HAN
AN
MAN
MAN

MAN
NAN
MAN
MAN
MAN
MAN
MAN
NAN
MAN
MAN
MAN
MAN
PAN
MAN
MAN
£QP

BUR

oAYs
DAYS

200

DAYS
0AYS
DAYS
0AYS
DAYS
DAYS
0AYS
DAYS
DAYS
DAYS
DAYS
OAYS

378

DAYS
DAYS
DAYS
DAYS
OAYS
DAYS
OAYS
DAYS
OAYS
DAYS
0AYS
DAYS
OAYS
0AYS
DAYS
DAYS

MACH OAY

NAN
NAN
MAN
NAN
MAN
HAN
MAN
HAN
MAN
MAN
MAN
HAN
NAN
NAN
RAN

300

OAYS
OAYS
DAYS
OAYS
OAYS
OAYS
DAYS
NAYS
OAYS
DAYS
DAYS
OAYS
OAYS
OAYS
DAYS

Sramy

14h0LL30

27Aue

Finian

AR 17 5

1WARDD

2004000

AL L LD LI YT I I IR DY L P Y T LY P Y YTy )
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€NRY NOOE> PAGE 37

(TP LR AR EL L AR AL AT L L L AR YR NEL ISR AL LY PARITE LR LELL L DAL LY Y 20 01 1 1 ¥ ] X L4 LL Lt i3 2t 1 T I1XT X111l X 1 LZX ]

ACTIVIVY OESCRIPY LON DAILY TOYAL OUR STARTY FINESH
NODE=O/FE RESOURCE USARE USAGE
AL E X LN A ELLLELAELLEALLALLARELIEALELZYELALEAIIEELY LRI PR LYY LALERELII I IR YL Y Y R X R Y Y2y YRR Y T Y Ly 12 4 o J %
4,60 FINAL ASSEMBLY SHOP 20.0 60000 MAN OAYS
23302048 TESY & C/70 LG APER PH CON TECH SATY 200 16JUNS3 JAPARSYS
1.00 TICHNOLOGY ENGINEERING 1740 340040 MAN DAYS
1410 MICHANICAL/STRUCT ENGINEERING 9.0 100060 MAN DAYS
1.30 ELECYRIC POWER ENGINEERING 2.0 400+0 MAN DAYS
1%0 ELECTRONIC ENGINEERING 9.0 1800.0 MAN DAYVS
1.60 PHYSICS TECHNOLOGY 1.0 20040 MAN OAYS
2480 PROJECY ENGINZERIMNG 20,0 4000.0 NMAN DAYS
2,20 REQYTS € SYS DEFINITION 640 123020 MAN OAYS
2¢30 CONFIGURATION MGMY 4.0 800.0 MAN DAYS
250 SYSTEMS MANAGE MENTY 10.0 20000 MAN DAYS
3.00 TICHNICAL SUPPORT 400 8000.0 MAN DAYS
J.10 ENGR AIDESy ORAFTING 7.0 14000 MAN DAYS
3.20 CLERICALy GRAPMICS 1040 2060.0 MAN DAYS
3,50 COMPUTEH OPERATIONS 1.0 2000 MAN DAYS
3480 MECHANICAL LAB TECHS Tel 14000 MAN DAYS
3e30 ELECTRICAL LAB TECHS 150 30000 MAN DAYS
4,00 MANUFACTURING 82,0 8400.0 MAN DAYS
8,30 MECH/STRUCT PRPODUCYION SHOP 10.0 20000 MAN DAYS
4.0 ELEC/ELECTRONIC PRODUCTION SHOP 10.0 2300.0 MAN DAYS
4,50 SOECIALTY SHOP 2.0 400.0 MAN SAYS
4,70 TIST & CHECKOUT LAB 20.0 4000.0 MAN DAYS
10.00 SPECIAL FACILITIES 0.3 92.0 EQP DAYS
10.10 ULARGE SCALE COMPUTER 0.0 240 MACM DAY
13,60 LARGE THERMAL/VAC CHANBER 0e3 300 TESTDAYS
20302038 LAUNCH LGB APER PH CON TECH SAT 90 SAPROS 9AUGSS
100 TEICHNOLOGY ENGINZERING 6e0 94043 MAN DAYS
1410 MICHANICAL/SYRUCY ENGINEERING 240 180.0 MAN DAYS
1430 ELECTRIC (OMER ENGINEERING 240 18040 MAN OAYS
1,40 ELECTRONIC ENGINEERINSG 2.0 180.0 MAN DAYS
2.00 PROJECY ENGINESRING 4,0 360.0 MAN DAYS
2430 CONFIGURATION MGMT 20 180.0 MAN DAYS
250 SYSTEMS MANAGEMFNT 20 1800 MAN DAYS
3,00 TICHNICAL SUPPORT 1940 1330.0 NAN DAYY
310 ENGR AIDESes DRAFTING 3.0 270.0 MAN OAYS
3420 CLERICALy GRAPHICS 240 180.0 MAN DAYS
380 MICHANICAL LAB TECHS 3.0 430.0 MAN DAYS
350 ELECTRICAL LAY YECHS 3.0 43500 MAN DAYS
4,00 MANUFACTURING 10,0 9000 RAN DAYS
4,70 TEST & CHECKOUY LAB 10.0 90003 NAN DAYS
9.00 CINSTRUCTION & FLELO OPS 1040 9008.0 MAN DAYS
S48 LAUNCH & MISSICN OPS 10.0 900.0 MAN DAYS
20302068 OPERATE & EVYALUEATE LAPATS RESULTYS 400 10AUGRA 18RARSS
1.00 TYICHNOLOGLY ENGINEERING Te0 28000 MAN DAYS
140 ELECTRONIC ENGINEEZRING 4.0 1600.0 MAN DAYS
1.60 PHYSICS TECHNOLOGY 2.0 8000 MAN DAYS
1.70 MATH & SOFTWARE ENGINEERING 1.0 4000 MAN DAYS
2.00 PROJECT ENGINEERING 8.0 1600.0 MAN DAYS

2410 SYS ANALYSIS/CONFIB ENGR 2.0 800.0 WAN DAYS

1-18¢52-0810
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TOTAL
USAGE

PAGE 38

DUR

STARY

FINESH

CEAMON IR EARNE” TURCORVT T TV D I PRNRITTRNERNAP PRIV IO PROROVOET AL LT PPN PIANIOT NI TOVT PO CVI DT rBCRCO IR VTS DRS >00 S DO S G

SORY  NODE.
ACYIVITY DESCRAIPTION DAILY
49D€=0/FE RESOUACE USABE
2.50 SYSTEMS MAVAGEMENT 2.0
3.00 TICHNICAL SUPPORT %0
3.10 EVGR AIDES, DRAFTING 1.0
3020 CLERICALy GRAPHICS 2.0
Je30 COMPUTER OPEZRATIONS 1.0
$.00 CONSTRUCTION & FLELD OPS 9.0
S.4C LAUNCH & MISSTON OPS 5.0
10.00 S2ECIAL FACILIVIES 0.0
1010 LARGE SCALE COMPUTER 0.0
20701017 CONDUCY SHUTILE SORTIE BEAM MACHINE TEST
1.00 TICHNOLOGY ENG INSERING 1640
1410 MECHANTICALZSTRUCT ENGINEERING 8.0
1.20 AIRO/PERFORMANCE ENGINEERING 3.0
1230 ELECTRIC POWER ENGINEERING Se0
1.40 ELECTRONIC ENGINEERING 3.0
1470 MATH & SOFTWARE ENGINEERING 2.0
2.00 PROJECT ENGINEERING 1740
2010 SYS ANALYSIS/CONFIG ENGR 2.0
220 RTQTS & S)V35 DEFINITION 3.0
2.30 CONFIGURATION MGMY 3.0
2480 SYSTEMS TEST ©NGR 5.0
2.50 SYSTEMS MANAGEMENT 2.0
2460 HJIMAN FACTORS & SIM ENBR 20
3.00 TICHNICAL SUPPORT 14,0
3420 ENGR AIDESy DRAFTING 3.0
3¢20 CLERILAL, GRAPHICS 340
3.40 MICHANICAL LAB TECHS 3.0
3.50 ELECIRICAL LAB TECHS 3.0
4.00 MANUFACTURING 35,0
4,10 MICH/STRUCY DEV SHOP 10,0
2,20 ELECZELECTRONIC DEV SHOP 10.0
4.50 SPECIALTY SHOP 5.0
4,70 TIST & CHECKOUT LAB 1040
5.00 CINSTRUCTION & FLELD OPS 10.0
3,40 LAUNCH & MISSION OPS 10.0
10.00 SPECIAL FACILITVIES 1.0
10.67 LARGE THERMALZVAC CHAMBER 0.9
10.70 SYSTEMS INTEG LAB 0.5
20705017 FLIGHY YEST SOLAR ARRAY DEPLOYRMENTY
1,00 TICHNOLOGY ENG INEERING 16.0
1,10 MICHANICAL/STRUCT ENGINEERING 540
1620 ASRO/PERFORMA JCE ENGINEERING S0
1«30 ELECTRIC PONER ENGINEERING 3.0
1:40 ELECTRONIC ENGINEERING 3.0
170 MATH & SOFTUARE ENGINEERING 240
2.00 PROJECT ENGINEERING 17.0
2.10 SY3 ANALYSIS/CONFI6 ENGHR 2.0
2428 REQYS € SYS OEFINITION 3.0
2.30 CINFIGURATION MGAT 3.0
2480 SYSTENS TES?) ENGR S0

8000
1600.0
400.0
800.0
40040
2000.0
2000.0
8.0
8.0

4800.0
15000
90040
90040
900.0
6000
3100.0
600.0
90340
900.,0
150060
60040
600.0
420040
1500.0
70040
900.90
90040
10%00.0
300060
3000.0
1500.0
3000,0
300069
3000.0
300.0
1509
13044

4800.0
19500.0
900.0
900.0
200.0
60040
5100.0
600.0
900.0
300.0
1500.0

NAN
MAN
MAN
HAN
MAN
RAN
HAN
EQP

DAYS
DAYS
DAYS
DAYS

AYS
OAYS
OAYS
DAYS

MACH DAY

MAN
WAN
MAN
MAN
MAN
MAN
MAN
MAN
NAN
MAN
MAN
LY
MaAN
MAN
MAN
MAN
MAL,
NAN
MAN
MAN
MAN
PAN
MAN
MAN
MAN
€aqp

300

DAYS
DAYS
DAYS
OAYS
DAYS
OAYS
DAYY
DAYS
DAYS
DAYS
OAYS
OAYS
OAYS
DAYS
DAYS
DAYS
DAVYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAVS
OAYS
DAYS
DAYS

TESTOAYS

ocC

NAN
HAN
NAN
MAN
RAN
MAN
NAN
RAN
AAN
NAN
MAN

OAYS

300

DAYS
DAYS
DAYS
DAYS
0avs
DAYS
OAYS
DAYS
DAYS
DAYS
OAYS

18JANS2

23NARES

29NAv e

1-18€92-081 @
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ACTIVIVY
RODE=O/FE

SORY NODES

P2ESCRIPTION

OAILY
USAGE

TOTAL
USAGE

OuUR

SYART

LA LR AL EL A A Al il il bl A IRl PR A AL A I I I TR DAL R P I IR LY Py Yy Y Y Y Y T P L Ty Yy

21081019

21092019

RESOURCE
2450 SYSTEMS MANAGEMENY
2,60 HUMAN FACTORS & SIM ENGR
300 TICHNICAL SUPPORY
3010 ENGR AIDESs DRAFTING
3420 CLERICALy GRAPHICS
Jo40 MICHANICAL LAB VECHS
3.50 ELECTRICAL LAR TECHS
4,00 MANUFACTURING
4,10 MICH/STRUCT DEV SHOP
4,20 ELEC/ELECTRONIC OEV SHOP
9,950 SPECIALTY SHOP
4.70 TEST & CHECKOUT LAB
S¢00 CINSTRUCTION & FLELD OPS
Se®C LAUNCH & MISSION OPS
10,00 SPECIAL FACILITVIES
10.60 LARGE THERHAL/VAC CHAMDER
10.70 SYSTEMS INTEG LAB
COND SORTIE TEST OF S/7C CHG & PLASNHA EFF
1.00 7J:CHNOLOGY ENGINEERING
1¢10 MECHANICAL/STRUCT ENGINEERING
1.30 ERLECTRIC POWER ENGINELRING
180 ELECTRONIC ENGINEERING
1460 PHYSICS TECHNOLOGY
1.70 MATH & SOFTWARE ENGINEERING
2.00 PROJECT ENGINEERING
2010 SYS ANALYSIS/CON‘IG ENGR
2,20 RIQTS & SYS DEFINITION
24350 COWFIGURATION MGMY
2080 SYSTEMS TVEST ENGR
230 SYSTEMS MANAGEMENT
2.60 HJIMAN FACTORS & SIM ENGR
3.00 TYICHNICAL SUPPORY
3.13 ENGR AIOESe ORAFTING
3.20 CLERICAL, GRAPHICS
Jo40 MICHANICAL LAB TECHS
3.30 ELECTRICAL LAB TECHS
4.00 MANUFACTURING
8,10 MECH/STRULY DEV SHOP
4.20 ELEC/ELECVYRONIC DEV SHOP
2430 SPECIALTY SHOP
4,70 TEST ¢ CHECKOUT LAB
%400 CINSTRUCTION ¢ FIELD OPS
540 LAUNCH & MISSION OPS
COND SORTIE TESYT OF MV BREAXKDOWN EFFECTS
1,00 TVECHNOLOGY ENGINEERING
2410 MICHANICAL/STRUCY ENGINEERING
1,30 ELECTRIC POVER ENGINEERING
1480 ELECTRONIC ENGINEERING
1460 PAYSICS TECHNOLOGY
170 NMATK & SOFTWARE ENGINEERING

240
240
18,0
Se0
3.0
3.0
Je0
3940
10.0
10.0
5.0
10.0
10.0
100
10
0e9
0e3

110
3.0
3.0
240
2.0
1.0

14,0
240
340
3.0
3.0
240
1.0

18.0
Se0
3.0
3.0
3.0

11.0
2.0
S.0
1.0
30

10.9

100

110
3.0
3.0
2.0
240
1.0

600.0
600.0
4200.0
1950040
90040
900.0
90040
10%0040
3000.0
3000.0
150040
3500040
3000.0
3300.0
3000
15040
190.0

3300.0
900.0
90060
6090.0
600.0
300.0

420040
600.0
900.0
5009
900.0
6000
300.0

4200.0

1%00.0
900.0
900.0
90¢.0

3300.0
600690

15000
3N0.0
900.0

3000.0

3000.0

3300.0
900.0
900.0
600.0
600.0
30040

MNAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
HAN
MAN
MAN
NAN
MAN
MAN
EaQP

DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
0AYS

TESTDAYS

oce

MAN
MAN
HAN
MAN
MAN
MAN
LLY)
MAN
MAN
HAN
MAN
MAN
FAN
MAN
MAK
NAN
MAN
MAN
MAN
MAN
MAN
MAN
NAN
MAN
MAN

MAN
HAN
RAN
MAN
nAN
MAN

OAYS

300

DAYS
OAYS
DAYS
DAYS
DAYS
OAYS
DAYS
OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
OAYS
OAYS
OAYS
OAYS
DAYS
DAYS
DAYS
DAYS
DAYS
DAYS
OAYS
DAYS

300

0AYS
DAYS
DAYS
DAYS
DAYS
O0AYS

220Cv82

TOECa2

PAGE 39
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SORY

NONE..

PAGE 40
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ACTIVIVY
NODE=0/FE

DESCRIPTYION
RESQURCE

DAILY
USAGE

TOTAL
USAGE

DUR

STARY

FINISH

I T Y TP P P I P LT P PRI R Y P Y PR AR LR Y PP AR DR L L P PR P R Y Y S DAL L P Y LD P Y TP Y LY L LI L Y LYY LY LY X 2]

21000019

30303019

2403 PROJECY ENGINEERING

2010 SYS ANALYSIS/CONFIG ENGR
2420 RTI"TS & SYS OEFINITION
2430 0 7T .URATION MGMT

2040 SYSTL S TESY ENGR

2.50 SYSTEMS MANAGEMENT

2.60 HJIMAN FACTORS & SIM ENGR
3«00 TZCHNICAL SUPPORY

310 ENGR AIDECSe ORAFTING
3¢20 CLERICALe GRAFHICS

3e80 MICHANICAL LAB TECHS
350 ELECVYRICAL LAB TECHS
4.00 MANUFACTURING

4e¢10 MICH/STRUCTY DEV SHOP
4207 ELEC/ELECTRONIC OEV SHOP
4,950 S ECIALTY SHOP

4,70 TIST & CHECKOUT LAB

%500 COINSTRUCTION & FLELD OPS
Se43 LAUNCH & MISSION OPS

CONDUCT SORTIE FLY WITH ION THAUSTER
100 TZCHNOLOGY ENG INEERING
130 M CHANMICAL/STRUCY ENGINEERING
130 ELECTRIC POWER ENGINEERING
1e40 ELECTRONIC ENGINEERING
1.60 PAYSICS TECHNOLOGY
170 MATH & SOFTUARE ENGINEERING
200 PIDJECT ENGINEERING
2410 SYS ANALYSIS/CONFIG ENSR
2.20 REQTS &t SYS DEFINITION
2.30 CONFIGURATION MGNT
Q440 SYSTEMS TEST ENGR
250 SYSTEMS MANAGEMENT
2467 HJMAN FACTORS & SIN ENGR
34060 TVECHNICAL SUPPORT
3010 ENGR AIDESe DRAFTING
3«20 CLERICAL,s GRAPHICS
3¢90 MICHANICAL LAB TECHS
3.%0 ELECTRICAL LAB TECHS
.00 MANUFACTURING
4410 MICH/STRUCY DEV SHOP
4.20 ELEC/ELECTRONIC DEV SHOP
4.50 SPECIALTY SHOP
4.70 TIST & CHECKOUY LA
S¢00 CINSTRUCTY "N & FIELD OPS
5S¢40 LAUNCH & mESSIOH OPS

CONTINUE & EXTEND IONOSPH HEATING PROG
1400 TYICHNOLOGY ENGINEERING
1010 MSCHANTCAL/STRUCT ENGINEERING
1430 ELECTRIC POWER ENGINEERING
140 ELECTRONIC ENGINEERING

14,0
240
1.0
3.0
3.0
240
1.0

14.0
540
3.0
3.0
360

11.0
240
3.0
1e0
3.0

100

1040

11.0
30
3.0
240
2.0
1.0

1440
20
3.0
3.0
3.0
200
1.0

14.0
8.0
3.0
3.0
3.0

11.0
240
- 1Y)
140
3.0

10.90

10.0

Te5
0eS
10
3.0

4200.0
60040
900.0
90040
900.0
600.0
300,0

420040

1300.0
900.,0
93040
900.0

3300.0
600.0

1%00.0
300.0
900.0

3000.,0

3000.0

3300.0
900.0
900.0
600490
600,90
50040

4200.0
60040
900.0
900.0
900.0
60060
30040

4200.0

1500.90
900.0
900.90
900.0

3300.,0
600.0

1500.0
300.0
900.0

30000

3000.0

9623.0
375.0
730.0

2250.0

MAN
NAN
MAN
MAN
HAN
MAN
MNAN
MAN
MAN
MAN
MAN
MAN
MaN
HAN
MAN
MiIN
MAN
NAN
MAN

MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
MAN
HAN
MAN
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